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(54) DISTRIBUTION POWER SUPPLY SYSTEM 

(57) Abstract 

PROBLEM TO BE SOLVED: To obtain a distribution 
power supply system for controlfing the voltage of a 
power distribution system at a constant level, even if a 
plurality of distribution power supplies are connected 
to the power distribution system. 

SOLUTION: This distribution power supply system 
supplies power from a commercial power supply 1 to a 
load 10 that is connected to a power distribution line 8 
via a power transmission line 2. a transformer 6 of a 
power distribution substation, a power transmission 
system circuit breaker 7, and the power distribution 
line 8 and supplies the AC power of the distribution 
power supply obtained from a system connection 
converter for converting a DC power from a DC power 
supply to an AC power to the power distribution line 8 
via a connection reactor 12 and a power distribution 
system circuit breaker 11. and is provided with a 
control device 16 for inputting a system voltage and a 
system current from detectors 17 and 18, which are 
provided at the primary side of the connection reactor 
12 and for controlling the distribution power supply. 
The control device 16 inputs a system voltage and a 
system current at the same time inputs an output 
effective current command and an output reactive current 



command, and supplies power to the distribution power 
supply, while compensating for the reactive power to 
maintain the voltage of the power distribution line 6 at 
a constant level. 
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(57) t^5??] 

[SPSS] iS[Sitc:?^tit@i«tO'!|es%^i&g$nft:isd-c 




^1 

1 

a t^mmti 'k^mr ^mmm*-^ hi$ibni> ^n^m<D^. 

Sii ^£$r(ai-? ^ s«l'(ai#.g5: fi;i Ate 
ttH'-^wi^^tmrni^M/j ^m&t -S J: ^ K C i «: 

<j>ili/5Sfflg^*A;'j(.'ai^3$ijeii«#5:#&^o. ^ffi;*? 

fe.fcC?|iri2»§icS?l5<^>S/5liiife-S:A/3l/, 'C-<^>«i;9^l^ 40 

2t Sisic^;'? ^.1681^8*^ fSi#?>n^ ^|St«ii<J>x 

fifes . it^S y T J' h ^l' . ^> U TP 50 



0 0 0-3 3 3 37 3 

2 

ffifii ^7^^ u . smmM^-^'o (c «ir s cfc ^ ttmmi^^i: 

A. 



(3) ^ #182000-333373 

.tic SE*^:*^* C i {<: J; 0 . gtitaS^ifi*' 6msi 

^tcj;«msai3SiiS(csE:)»iEittp$n, i^£i>7i'i- 

>uc aiEAS5!>xi c: i {<: J: ♦! > Biii2igs$g;^ ^ISia 

mm<D^^. &mmm^. Emi^:ffb'zm£ 
50 mm^^^wm^^^mi^'. m^^fmmwM.. 



5 

'iji.y mssmmff>^^~^K.pmbf.tifii^. mass 
^mm<r>^m. ^m-^i^^yxm. 



(4) #882 0 0 0-3 3 3 37 3 

[ ig*« 1 4 ) piss 1 B^iy^'M 2 OC'is^iilfeKi: . 

mm 1 5 1 fjia^ i mm2<Di&mmic . 

[gg^9 16] ^1 <mwm;mvi^'^ttixK^^'m i 
©ismi, mz<^^m^^^^^^fixi^h^t<D^ 

n'e■^^^l/. 

oisSiSt, m2,o>\^m^'^i^^^^*ixi,'^^2<Dm 
u.&^^m%K.^$^^tiax^.^i>■nnvi^^^i,xmihi!x. 

50 Sii^^lliaif ^BiJ{ai^S^fi;i, 




7 

1512 ^mmmc ^n^tim^K^(o^.s.m^ft u tie 

[ 0 0 0 1 ] 
[ 0 0 0 2 ] 

^. S;^ ■ J-toV+"-gi5pl Iff • ^^i.t.'U^-S^J|5^M 
5^:^ f>Al8fi^g^, 1 9 9 6^10 mc tZ'S>^o 

^<D^m'& mv^tutc ^t&mm^^^ t a*^ ^mf&snx 
[ 0 0 0 4 ] ^sjc^v;^ f-Att. i&mri^^-A, I 

2. ^IES13. .=£f3gji.^^.j^£l;?c«3:|fe@§ll 4, ii 



(5) mi2 00 0-3 3 3 37 3 

1 0 0 0 5 3 [a 3 ccfitJg ( 2|s:|g^ t^m) o>^^mmi^ 

mmij^ tdtmij'&p^ti b . ^fxnm.<Dm^M 1 6 k 

10 64*. iailrS7^£iar1Ab-CiS^,m5-.6S^-?i. 

: 0 0 0 6 ] 16 ft:^iifgi!i(3!:#ijS»isg 1 6 it, ^^i&m 

: 0 0 0 7 ] ^>Si£gi{R<7>BilfMMg 1 6 it. SlfiS 7 O I 

s 1 8 , jao'ii^S »J T h 2 o 1 ^jtiMccBiD iiwr 

I'i. 1 7 imiiiiijS I 8 <b(C J: 0 

1 0 0 0 8 ] ^^^m^Mt, *^;^x>*».tti«r 
-t< 5 ^vx-r A. s^t4^i't-^^t-' 
.X9-A, ;fePg7£^^s^;sf>A, Ji.:/j^aii^X'7A. ,5J>' 

9^12 54#Hgl,TsjiPt**. 

[ 0 0 0 9 ] 0 1 9 im^<0:2''i>x -t. U-Vs ^'i-';^ 

i<-/^8 :^'X»-b'>^«<»8 0«*. ||5$ 

8i8 Oi^±tm%^:^^m^irhCti!:J:.f)^i,'1^ 
^ ^» J: ^ i T ^i-*"- v;^ f- A T'** . 
[0 0 10] 1 99 6^1 O^JifTCS, 3 0 0, 0 0 

1 2 5MWffi;^ (2 3%) 'Z-&7ZX'3ai> ISgf4=Sc©^ 
•t-n'en5 4%. .5 7%. 5 5%i«:*:T:'S>^. i**4<^ 

^-r i>ox\ muy o -tr ;^ >cH4t l$it§!l«>fb^ j-^- ^i- 

^i';^7'Ait. g-4!:ff5(Cife^M«Aa|d|g 8 2 , ^l4S?fe-<!^ 
<$:8 3 . it.5?.^}|*^S 8 4 -.^■•mias m,, miit UX 
it. ii^^^. :aM^^. 5^. 

^it^^mth^ ^t4®e3gS8 2k*, 



9 

[0012] mwto>m^:t]m<^mt oxit. ii^ 

Ox. C0O^iAi4>W^ 

[ 0 0 14] It ip|JM5tit:#0^ffi3n-6 

[ 0 0 1 5 ] m^mtt<m^o>!i^^t bxit, c<om3s. 
^ J. -tot, - 1 iS^g^ji r?, -u ^- - {<: mx\ fj 

[ 0 0 16] ttc. ^^Mn^i^i>-^'^f^M.^<^t^tm 
[ 0 0 17] Et^^miUii uxTm*^&i>Mmu. 

[ 0 0 18] BfJiWi i,rk*gii!j5j:^Ejf5PWM:^a<^>s 

*^^(./ Xi,'i, jSJPtS^ WJf 6fc«!>(cl 4 •;> *> 2 

4 i^^^^'^f>m$nx*.^i>» 



(6) ^ 4$Bg2 0 0 0-3 3 3 37 3 

10 

[0019] Str. 3fe!i3Sii^:^^-Y K-? >(CS'?<3S^ 

tcim-^oxt<^i, $hic. Mtio>mm\t. ^-<Dmifi 

[ 0 0 2 0 ] US 1 iias Zittl^'isimm'>^-r 
Ai^Sf <>©X'*0 , CC'i-'Xr Ai3:±lfSjfe«:*iJfl|'4'^> 

5. -^>-'V-i?87, JiS^S8 8. SI;»3Sat8 9, @ 
^^i^ 9 0 a * <>©l » -Sir =F - i^X^L.Xh 

20 [002 1] Sil/tr^j^Axf^ ■ ilsHJiJO^^ik ♦ *tf$i 
[ 0 0 2 2] C€->;^.r Ai*, i^-^Pf-flD^AEfftiiiS • 

i^tbx. <x> ^^■^fiimoM^J^iE>ir^ttA- 
[0023] fii|ififitCfe(,»-Cit. (1) %±ri^±mX'»> 

30 i><oxiSM'&:ii''^\.\ (2) i^-mn^mP.t^'Shm?><j>x 

ttfltiA^rSft ^ < 3) V 7 vcC/ti ^> fjr i" 

[0024] Sisfiii. <i> Ji'=¥-?rati;fcr«-c^b4 
OXnf?mx%%iX'hh. (2) 7v:P«7ti3:$)t^J--?>Jl'^- 

(^m5af<JJir-*-s. (3) s^titcst?. 
A'>v^'-m^m^'>'^ir (8) x;r.^m^-j{a©8SiEgAi 

40 [0025]* fc, mi4<<:feW^g^i ori*. (1) 

7:r«7t{t^^&"i*±«3:■tl:^^i'«•isp;Tr-^lJflg^^^>. (2) a 

♦ 1?=* ■ °^*^fif^rA^. (3) eSJlffc • SAfkAiS 

•i-c*i, <4) j'^giir'5%«ir'^t4. (5) ^mmc^m 
(6) sifg, ♦ iijsrifc^ . ■ ■ ^^miU 

■^itxt j"j - > tr-4) ^® -cit'^j^ti i-t- ii^-mx-^ 
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{ 0 0 2 6] mwiic-^i kWrrom o lifetc 

n-5. (3) wmktnMV^''3:i.'fJ:i::<0^m^&^, 
I 0 0 2 7] JsfFtiOS^iOTit. <1) 

•c**, (2) ii55<j^ • micm\iii}mf>^^^i^> ^ 

[ 0 0 2 S ] 4a!S«^<DS'i'^S^IS^^ 

t-. 7tx;r-.'L.^"-^riL^isi.§ix;r.,'U^-ccis:!^'r.5o :± 

<?>Si 3 til »t?lt r Kitf ^>o 
[ 0 0 2 9 ] 5S!l^ • ffMli ♦ 2 A hC'iS^f -<'C!iSJ£'^ 

[0030] n^n^^mi^^Ti^kt. i^rnkx-n 

fS^.ihi3^. JSigfevv 

[003 1] ftSti. igiStttdfel^-Ci*. (1) «/3^fif 
(1) Sm<7>b--i?;^5 l-Kfi^TT'ibS. <2> Sg^itB 



(7) ^$1^32 0 0 0-3 3 3 37 3 

1? 

[ 0 0 3 2 ] @2 3 iias 4it. Se*C'm;'3l6ait'A'? 

[ 0 0 3 3] ^JTWeffitr-i*. •7 0^7 }fi<^^^ 

[0034] l^it. mt^V\t. (1) B$IB!fi^« :rciiilb 

[ 0 0 3 5] afti^j^iiKfci'rJt (d T'o^^^iKT? 

iSJCv (3) pI^iiS-'ArA«iaffir'A-Sw<i:<?>!|$ig!*i*> 

20 mmx'itit' ^D-i-^sjf'ti. :^(i$9iadi!j5:=fit:' 

[ 0 0 3 6 ] 0 2 5 ti, U^fk^^mi^:^ a^t^f 
CC-i'X-? A«. C:i5^;^£p^g9 8 -^Jft^gg 9 9- 

j^f^^iss 1 0 o-^m^^ 1 0 1 -*mmmi \ o 2 
*>f>^t-7t:t,^.s. lilftx.-^^^#■-<^>i^^^<i;■A^a?i^• a 

ti>. <2) c:*©w]^?:?sjif <j) s^sc^s 
: 0 0 3 7] u^<D^mmmMm^^'^^<^&^^MH 

I 0 0 3 8] -:^r, SiSSB^ii, ffi«S;SS5£<^>«E5:-^ 

[ 0 0 3 9 ] fj£ ^T. ms.±m^mi9^fj:*'i^m:t}i 

[ 0 0 4 0 ] 

50 1 {R • P + X ■ Q> /V$ { 1 > 



m 

u 

V 5 =^WS.. 

R'P+XQ=0 {2) 

[004 1 3 Bii*>, :-X5jSi<:-c^$n*tii(c, 

[0 04 2] Q = - (R/X) P (3) 

fmm^^w^ i r Ji . ittisis^feE^^ifi] i -tc 
MiBffi 3 > r > •y-<^>$ij2siK as«:^-r 

[0043] 

[^B^A^mUct;^ if •SIfIS] 2-i'x;r. u-i's > 
[0044] ±|life|6§()[;'?afiiTi hXkt. iifiKc^al^T 

atc^ (2) ifesiii:^*^^^^^^ (xP) (C2£-&3n^, 
im!^<^^x-ftrn.^n:^v>^^^ibi>, m^<fM 

[ 0 0 4 5 ] }*($iio:>s@Sfi*, <i) li^^mii^'mfm 

[00461 ±mmmi. ms.n>A^'^'-mmi> 
[ 0 0 4 7 ] s ±m&^^ ^ 5 < c «f r i'^f 



(S) ^ mi2 0 0 0-3 33 37 3 
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[ 0 0 4 8] Sic, jiiag^ii5ggifeca<s(i ^!iisi ur 

[ 0 0 4 9] ^<rM(^mmthx\t. -mitn^->:^r 
c 0 0 5 0 ] m.tjmB.<o^\t. ws£tcfei,^'Ci*, 

[0 05 1 ] ^^ij'<aii';^^AT't±. ttfilfflfk*. (1) 
SfiBl«"6JljiS5H«>fe7:. <2) Hl^l ♦ aSigSii'sor.^ife 

{>, 

1 0 0 5 2 ] a:^5|£Sii. eaJ-*^l'=f-'$:f<Jfflf 
!=iXisi,'Xi>mWfi»i', 

[ 0 0 5 3 ] mmi^^->:^'T^<m^t uxit. (d 

30 [ 0 0 5 4 ] CCC'J: -5 WSS(^>^tSlS!i*^^w^ifii© 

[ 0 0 5 5 ] !^ Hc. 2 > r>-^<m^j^^mp€'mi& 

imiSX-Hb-^tc, 

[ 0 0 5 6 ] .^2 CC, i?g!i«;'<>Ritgas;Ma]-ffiS;Rii3g(C 

3 nfeig^ic , •c-©tiSiisi*ijsai3;>«isi:'* fc, 
[ 0 0 6 7 ] ^3cc, u^(o^^m^.miwmmkt. n 

i>c^*mmx-$>^fco 

1 0 0 5 8 3 m4ic, mm?hm*^j{m<om:b'k£mt-$' 

[0 05 9].^5CC. ^/jgtacc-^C^-Ctt. StifeOC'iS:^ 

[ 0 0 6 0 ] 6 cc, ^'^K.iH,'XlSllk<^m^M3k 
50 •c-ocmii. fillii, fi6fei<:*}t--T:ifSi*^*^y<:. 
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[ 0 0 6 1 ] 1^7 ec:. mm^icjssmimitmttii 
[ 0 0 6 2] :^^<j>mmit. i^wi€-^nmm-m-^^ 

[ 0 0 6 3] 

[ 0 0 6 4] B?l2efl^«:jis£-r stJJi3f SiCT^^S 

f.5^^|tt. ig*^ll2^«#(5Sl^g<»;(./f, Snfe^ljai 30 

i,xsimmm:iht}fi>i><DX'^ 0 . H?risad^^s^ia&r 



12000-333373 
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[ 0 0 6 5 ] misme-j^ji^t^tcit^. tmmicM^o. 
ti^mit. mm>?^Mxmmi^:^'Ti^ici}t,'X. mmi 

[0066] m^S^(f^^iik^hfc»>. U^AVC%^ 

■th^mxi. nm.zsm<oimmiLL>x. m±%m 

ifi^-mctj:;h^.^vMm^is'S:fiit}ti>i><DX-$>^}. m 

smsgi^mif^ti:?jj bmm^^^&:t3t6i><ox- 
mtjti, h<ox'ih «j , misssMm^^^M^it 

pia|3SSI4<jJ:0'wiaK!Si«?t«rA:^«./. ^(0^^ 

[0067] ig*3f 1 -ig5l?ffi4 W»Tn3!)»tC**!t.f ^ 

I6B^(<: J: i> t . MMo^s^Mic f!^'MlcSim.jm<Dms. 

«r^S©tligiCBilSSl UB^f^ tth ICJhm i €f5 fife 

[ 0 0 6 S ] mtZStfi'&^&rhfc!^. 

-^-^^^gtt, B<iai<^>^tiiai3ii'XrAf<:fet,»tr. Btiia$ii 

[0069] l?iaee^j'5:iis£"r fS3J^3S6i<:m 

^•s^^ti, ig5fai5ga?)t«5c*Jia!^i(./T:, fufi^Jiisi 
i^^i:iiit}^^ho>X'ihi9. mBiiitjms.^mm\tm 




(10) 
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[0070] S*Jg5X«iS*ir6«4^lS-r*^?§tcj: 
[007 1] Hfll3afl^J*i§B£lf'4fc«). SSsfeJi? {CjftfS 

A =£ tie* w*^ ^ p5ia^Si«si{scc«* ^» ^ ^ (c 
[ 0 0 7 2] ig*3g7 (>cm-timicj:nit. ismjk 20 

[ 0 0 7 3] m^iSBm^^^'^i>tcif:r 4t3^3g8i^:*^rS 

[ 0 0 7 4] ssms tcm--?inmicxtnt. ^nm 
[0075] m^&sff^^^f&tifci^K &mmicm- 

w 6 c i K <t; 0 , piai2^iSA^6 mss^mniicM u 
[ 0 0 7 6] urndtcm-^im^tc^mt. tsti© 
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[ 0 0 7 7] KI2lafl*)«:iifi£t'ift:«^.. stas^S l OtcM 
^^.iDiSiHylaSg^lCf^tc, 'J 7 ? I- >l ijt^iJtlC* 

sm^<Dms.^-mK.siiMutj:ifi6. maffis^^ 
iiiaiiSSiiaK^ L.t■s^^ft^§S:^f ^^ssgjSi^:^ ^-^r 

[ 0 0 7 8] ii*3S 1 0 ic tit&t h-^mi^J^ tiit. m 

sat-tiAi^. ^t^s©^ii^3i^c■$|J^aI^gcs:^?t$|J^tl)^^^ 

[0079] i9iaefl'^«rig6£'3'4fc«!>. 1 1 K.M 

ii;ifof^fSL^im&fii<omM^x-mEmm&m\ itr 

[0080] ii*JS 1 I fciiiSf s-^?8tc jcnts:. 1 ■& 
^ C i (C J: «i , |SS^^©SE«r-t{i: sflSl O 

[0 08 1 ] mumm^^^ti,fcif>. &ik-^. \ 2<^n 
?'i0Bs^*^ifftL' . uiasJSSimtc^-nenid^^aififTc:) 
w.5it?'iisiss^'en-c-nig^L/, stsia^iiti^^s^n 




(11) 
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[ 0 0 8 2] inm 1 2ic^JZ^ti>■^m^cj:n^t. ct?'i 
[ 0 0 8 3] mumm^^^^^tc)^'. tf^^. \ 3 ccm 

[0084] ig*e 1 3K*iic;T&^?8K J:n«. iS?'J 

[ 0 0 8 5 ] mums^^^^-^htotK 1 4tc:j* 

[ 0 08 6] ig*3I I 4i<:*jic;'^ 6^picj:ni«. iS?'! 

L/fcifi^r <> jft»tS-6:Ea ATS C i K «f: 0 fil.^K If 
[ 0 0 8 7] m^m^^^^-^htcJt'. 1 5 tc^ft 

[ 0 08 8] ig*^ I 5(<:m'$'^^Bjccj:niS:. iS?'j 

[ 0 0 8 9] Hfliagfl'g*igg£'3'^fe«>. iSg^Jf i 6 tii^* 
SS^t, ^2®?S^^Sii<:^i^$nTt,'^M2«:'2l@ 



#BI2 0 0 0-333373 
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^©isi$ix;r- -'1/ KS-^ h 

[ 0 0 9 0 ] ig*JS 1 6{<:mr^^p(i J:n«:. fi?4 

[009 1] airiSg^^iisS:r«i^<:»!>. Sfi^ii l ? 
j^SSi, M2C'SS^«aiK^ii^$n-Ct^4^2«'32&S 

i» 7 ? r .'k I3^5&s3^ifit&is^/i-u-ciiria#i3ai!»tii 
^ J: "5 (./ , g5iajij& 'J 7 h -'KD-^tfliUc 

[0092] igjRJf I 7K4tf£;f ^>^B^K J:ni#. 
[0093] m^m^^^^^hli.^'. skim. 1 8 




(12) 



[ 0 0 9 4] ig*3i 1 8 icm-ti>^micj:nit. m.n 

[0095] 

[^B^cr>:SteC'5fMl <m 1 ©.*te;fi«J {1*3^^1 1 , 2 
MSL/rsa^-r*. mat. mi<j>0Mmm<Dmto>m 

<?> 1 ■.xmi<^mmitcmwk&^ nt. mnm 
x*.^immmMt idt. mm^t^n 2 0 i wict; os/s 

[ 0 0 9 6] ^^Mo>mm.^ 1 6 it. ikmm^ m 

i s 1 8 i cc J: «? . 7hm^S.v s 

[ 0 0 9 7] @2ti, -4s:*ffd5?«iCia«^»tigsaiC$l| 

j|(^fS%4£l« I q r e f . (t^ffili} V s . J& 

^Sii (Itgfg) i s «:A/5L/, SElg^V r e f iffi 



g2 1 A^fE>(^>mi'&V r e f *A/}0. jl^^^a (iS 
2> EH^JfJS (SeS^) 85:>ii^>CCiES-C^>^>J§ 
^i*. ffi>3SEJ^^ISi:^g2 2!*. £=^V«Ejg^V 

out «ii^Jiim^i&£^iB 2 3 •^ffi:^'r^. 

[ 0 0 9 9] mmE^§^^ms2 3 it. aj^j^Ej^^^is 

V g ^smmnm^^-^citf^mWi 1 4 ccffij^jt- ^, c 

[ 0 1 0 0 ] ^m?hmmim¥ysa^M 2 4 it, 

V s . ^^M^ I s «:7-v/5t^. Jfeij^SSIEV $Xi*'^ii^fe^ 

iit&rfiji??<wg<^v5B«:g:^5UiS6ifS7 ^^mm^, 

[0 10 1] Sn:ffi@.^^it6ftS$ijiiHI^S2 5k*. 
[0 102] Cihccj:»iii^S'JTi' h^H 2(C|a3«:^ 

[0103] iaJ:ia'<?cSI 1 ©SmJSgtc J:n«. Sro 
1 0 ti[:-^,^B$tc ^iSijicciesm 8 <D%E&giff!tiD$i{S[(c 

[0 10 4] <m2o>mif^w^ m^ms. '^icm-) 
m4it. mi <DnMim<Dm n^m^ ^n^<omw 

^ 1 eo^^^'z^^a ^mxhi, 
[0 1 0 5 ] rrj.t>^. ta^j^Sg-feV c !• e f iJfeSS 
@E dtaH) Vs-SrA:til/, ^i^SI:^A4-b'o«<:.t£^j: 

-^'ti^ifiiig^i r e t'k^-n-^i>^wmmjs.A 1 i, 

mM%% i r e f ^^si^Sit {4taifli> 1 ^^Kljl^m 
SII^V r e f ^aj;'7'^-&«ift$>Jin^S4 2 ^. SStg 

'^V r e f ^Ktjl,^^'^^U\^timm'^y o u t 5: 
*s£T^a;'3SE*|'&|^4^g4 3i. ffi;'3^Elg^V 

0 u t*A;'ji.ai;'3*ijiafi^v t'^^^f^*ijiiii(f^i6 

£^ie4 4 i,ii^hUi>. 

[ 0 10 6] jeS5&$5SMtiFrg§$ljiai^g4 5 ii^^SiEV 

fife I sAi-b'c-cA'Sii'&k*. MfeSfeF:)5jtfC>fc«>i<:^^55^ 

[0107] S fc. ad«JSajlS8lFSBfJilW#.S4 6i*. ^ 
tiSi!iffi;'3^EV c i <j8iSlj!5ffi:^3S:i i c ^A/3U, 

[ 0 10 8] m^^m, nm?hmti>ic±.-Mx-$tim'& 
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[0109] mm^^^$kS:4 4 it. m'i^im®«& 
J6 1» 7 > ^ .'H 2 tela 3 (<: ^s-r ^E-^ r v ;o.5eni)Q 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention supplies the power from a source power supply to a power 
distribution system through the closing motion means for power distribution, and relates to the 
distributed power-source system which supplied this power to the distributed power source acquired 
from a system-interconnection converter or a generator by this power distribution system through the 
closing motion means for distributed power sources, a link reactor, and a transformer. 
[0002] 

[Description of the Prior Art] The control unit of the conventional distributed power source is explained 
based on bibUography. Here, bibliography is in an Institute of Electrical Engineers of Japan, power and 
energy section, new and energy-saving technology committee, Institute of Electrical Engineers of Japan 
technical report, No. 609, and "city form distribution power-source system" city form distribution 
power-source system, the city mold distribution power-source system survey committee, and October, 
1996. Drawing 1 shows the distributed power-source structure of a system of bibUography (as common 
as the outline configuration of this invention). The commercial network of a high order consists of a 
large-scale load 4 connected to the transmission line 2 connected to the source power supply 1, and a 
broadcasting electric wire through a breaker 3 and a breaker 5, and a transformer 6 in a distributing 
substation. 

[0003] As for the power distribution system, the distribution line 8 is connected to the transformer 6 
through the breaker 7. Distributed power-source systems aiming at the load 10 of a minor scale and 
power distribution in the area are consisted of through the breaker 9 and the breaker 1 1 by the 
distribution line 8. 

[0004] A distributed power-source system consists of the link reactor 12, a transformer 13, a system- 
interconnection converter or a generator 14, DC power supply or intemal combustion and an extemal 
combustion engine 15, and a control unit 16 of a distributed power source. 

[0005] The vector diagram in the distributed power-source system of the former (this invention is also 
common) is shown in drawing 3 . DC power supply, or intemal combustion and an extemal combustion 
engine 15 generates generating or power for direct current power if needed. A system-interconnection 
converter or a generator 14 inputs direct current power or power, is controlled by the control unit 16 of a 
distributed power source, and generates predetermined alternating current power. The control unit 16 of 
a distributed power source supplies electricity to the load of the region. When the load factor of the 
region goes up, the control unit 16 of a distributed power source carries out closed close [ of the breaker 
7 ], and receives transmitted electricity from a commercial network. 

[0006] Moreover, also when the load factor of the region falls, the control xmit 16 of a distributed power 
source carries out closed close [ of the breaker 7 ], in order to carry out the electricity sales to utilities of 
the dump power. 

[0007] Control **** 16 of a distributed power source detects the electrical potential difference and 
current of each point with the network electrical-potential-difference detector 17 attached in the primary 
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a breaker 7 side, and the elecmcal-potential-difference detector 17 and the current detector 18 which 
have been attached in the primary the network current detector 18 and the link reactor 12 side, and 
judges the individual-operation condition of a distributed power source. When the distributed power 
source is carrying out individual operation, parallel off of the breaker 7 is carried out, and the individual 
operation of a distributed power source is prevented. 

[0008] There are the cogeneration system which used the gas engine etc., a fuel cell generation-of- 
electrical-energy system, a solar energy power generation system, a wind power system, and a 
generating-electricity-from-waste-materials system in the conventional distributed power source, and 
these are explained with reference to drawing 19 R> 9 - drawing 25 below. 

[0009] Drawing 19 shows the conventional cogeneration system, and serves as a gas turbine generator 
80 from an exhaust gas boiler 81, and a gas turbine generator 80 generates heat (exhaust gas) and the 
electrical and electric equipment (generated output) by using town gas etc. as a fuel. An exhaust gas 
boiler 81 is the ** energy system which is going to acquire high thermal efficiency by collecting the 
exhaust gas which a gas turbine generator 80 generates. 

[0010] 3,300,000kW or more is working by the October, 1996 current. There are most accommodations 
for a building application (21% of the whole). Moreover, the accommodations also of generation-of- 
electrical-energy capacity are max with 125 MW output (23%). The accumulating totals, the number of 
installation, and the generation-of-electrical-energy output of the installation number of cases are [ diesel 
power plants ] 54%, 57%, 55%, and max, respectively. In the installation number of cases of a fuel, the 
rate of a fiiel oil is max at 45%. In a national level, the cogeneration system of the liquid fuel which is 
mainly concerned with a diesel power plant gets a majority. By generation-of-electrical-energy capacity, 
the rates of a fuel oil are 54% and the highest. 

[001 1] Drawing 20 shows the conventional fuel cell generation-of-electrical-energy system, and 
transforms the chemical energy of a fuel and an oxidizer into electrical energy continuously in an 
isothermal process. A fuel cell generation-of-electrical-energy system consists of a fuel processing unit 
82, a body 83 of a fuel cell, and an inverter unit 84 fundamentally. As a fuel, hydrogen gas, natural gas, 
coal gas, petroleum, alcohols, etc. are used. A fuel processing unit 82 converts a original fuel into gas 
with many hydrogen components. The body 83 of a fuel cell generates direct current power by the 
electrochemical conversion reaction of a fuel and an oxidizer in an electrode. The principal parts of a 
fuel cell are an electrolyte and an electrode. An electrol>le has the function to distribute ion and an 
electron. Only ion passes through the interior and an electron is prevented. A generation-of-electrical- 
energy function is in an electrode. The chemical energy which a fuel has is transformed into electrical 
energy with an electrode. As an oxidizer, air is mainly used. An inverter unit 84 changes the direct 
current power into alternating current power. 

[0012] As a description of the power-proof network of a fuel cell, it can constitute from a conventional 
electric power plant easily for direct conversion. Moreover, since there is no rotator, inertia becomes 
comparatively small and an electric load effect can be followed promptly, it is effective in improvement 
in the stability of a power circuit, or dependability. Furthermore, since series connection of the 
component is electrically carried out in order to obtain high output voltage, the generation-of-electrical- 
energy system of various kinds of scales which the output voltage of arbitration is obtained and are 
crossed to the large range from the Koide force to high power with electrical-potential-difference class's 
optionality is possible. 

[0013] In order for there to be no combustor part in that the noise by there being few mechanical parts is 
comparatively small as a description of the resistance to environment of a fuel cell, and a body and to 
convert hydrocarbon gas into gas with many hydrogen components with a fuel processing unit, there are 
httle NOx in a body part and generating of CO. 

[0014] Moreover, since the reuse of the unbumt gas is collected and carried out, the existence does not 
pose a big problem. Since it removes in the phase of fuel gas about a sulfur content, there is very little 
discharge from a fuel cell. Furthermore, it is C02 [ generating efficiency is high, and / since the partial 
load property is good / an inner extemal-combustion-engine generation of electrical energy of a 
comparable size ]. There are few burst sizes. 
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[0015] As a description of treeflfectiveness of a fuel cell, since this electrochemical reaction transforms 
into direct electrical energy the free energy which a fuel has while being an isothermal reaction, it is not 
govemed by the Camot Hajime cycle but can expect high generating efficiency. 
[0016] Moreover, it is highly maintainable like the time of partial load effectiveness being rated 
operation. The conventional distributed power-source system aims at performing power distribution to 
the region. Power receiving (purchased power) or electricity sales to utilities is performed by 
cooperating for a commercial network at the time of the need. 

[0017] As a noncommercial fuel cell, development progresses most and there is a phosphoric-acid form 
fuel cell to be in the phase of commercialization. This fuel cell is manufactured from the thing with a 
magnitude of several lOkW to the thing of about ten MW scale. A DC to AC converter consists of an 
inverter, an output transformer, an altemating-current filter, etc. The IGBT component etc. is adopted as 
a main circuit of an inverter. 

[0018] As control, there is an example of self-excitation type electrical-potential-difference form PWM. 
efficient [ also at the time of network agitation, a current control function is added so that stable 
operation can be continued, and ] - and - high - the converter [****] is completed. In order to control 
a higher harmonic wave, 4 bridge 24 phase multiplex system is used. 

[0019] Furthermore, the individual-operation detection function made into **** at the time of the head- 
tide style link based on a system-interconnection guideline is included in inverter control. As operation 
mode, it corresponds to a system interconnection and self-sustaining. Moreover, by the standby mode, 
we decided to carry out standby MODOHE shift independently at the time of interruption of service of 
an extemal power distribution system, it could respond to the prompt electric power supply initiation 
after interruption-of-service restoration, and starting and a halt which affects a battery life are avoided if 
possible. Furthermore, although the area of use of power is main, the network HE head-tide style of the 
part for a surplus is carried out, or it is performing power receiving power control. As an operation 
gestalt, fixed output operation and output-control operation are performed. 
[0020] it is expected that this system contributes also to the peak shaving of a commercial power 
network by using sunlight by drawing 21 and drawing 22 showing the conventional solar energy power 
generation system, and they are the thing which consists of the solar-battery array 85, a battery 86, and 
an inverter 87 or the solar-battery array 85, an inverter 87, a protective device 88, a watthour meter 89, 
and the new energy system that consists of a commercial network 90 and that is. 
[0021] It decides upon the "new energy fundamental principles" which shows introductory promotion of 
rationalization, the ED, a standardization, etc. of introductory exchange and regulation also as a country, 
and promotion of the installation is aimed at. 

[0022] This system has the description in adequate supply, the earth environmental preservation, and 
**** NERUGI of energy. As characteristic engine performance, it is (1). Generating efficiency is not 
based on the size of a scale, but it is regularity and (2) mostly. It occurs that the selection range of (3) 
generation-of-electrical-energy capacity (light-receiving area) where the degree of fi-eedom of a 
generation-of-electrical-energy system is large can use it as large (4) DC power supplies etc. 
[0023] It sets in dependability and is (1). Since it is a perfect quiescence machine, it is reliable (2). Since 
it operates certainly in an emergency, it is rehable (3). There are the advantages, such as becoming 
backup of other generations of electrical energy. 

[0024] Economical efficiency is (1). An energy source is (2) which is no charge in an inexhaustible 
supply since it is the sun. Sunlight is (3) which is a deployment of abandonment energy. (5) which can 
expect (4) economy of scale which is rich in mass-production nature (6) with the unnecessary running 
cost of a fuel, a lubricating oil, cooling water, etc. (7) which is energy saving (8) with short energy- 
recovery time amount It is mentioned that the transportation cost of an energy source is unnecessary etc. 
[0025] Moreover, as an advantage in operability, it is (1). SunUght can be used in almost all the 
locations on the earth. (2) (3) with simple operation, maintenance, and check Automation and full 
automation [ easy ] (4) (5) which can be generated in a consumer place Do not need utilities, such as 
auxiliary power, a fuel, and cooling water, for an emergency, either. (6) As an independent source of 
power transmission non-furnished areas, such as a detached island, a mountains zone, a desert, a prairie. 
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and an undeveloped area, eWctive and environment nature, (7) Since the amount of moving part is not 
like (9) rotating machines which are a pollution-free system since sunlight does not have worries about 
environmental pollution, such as (8) exhaust air which is a pollution-free energy source since it is clean, 
and exhaust heat, it is, so that there are no problems, such as noise, vibration, and friction. 
[0026] It is as [ demerit ] follows. It sets for the engine performance and is (1). Since energy density is 
small, it is (2) with a large installation tooth space. (3) by which a generation-of-electrical-energy output 
is influenced by the meteorological condition (weather) Nighttime has the demerit of being unable to 
generate electricity. In the demerit of economical efficiency, the cost of equipment is a high point. 
[0027] As demerit of operability, it is (1). It is (2) which needs the direct current and conversion into ac 
by the inverter 1 when AC power supply is required. (3) which needs a battery in order to acquire a 
stable power source at SIGMET and Nighttime, when a generation-of-electrical-energy output is low 
When forming a battery, it is mentioned that an installation tooth space needs reservation, maintenance, 
and to be checked. 

[0028] A solar battery transforms light energy into direct electrical energy using the quantum 
photoelectric effect of a semi-conductor. A solar battery consists of p-n jimction of a semi-conductor. If 
light is irradiated by this, an electron and an electron hole will occur. This serves as a carrier. By the 
electric field of the p-n junction section, an electron can be drawn near to n fomi and an electron hole 
can be drawn near to p form. Consequently, p form is just charged by n form in negative. Therefore, if a 
load is connected between p form and n form, a current flows and power can be taken out. Output 
maximum electric power changes in proportion [ almost ] to the intensity of light. 
[0029] The solar battery with which are satisfied of all the fields of effectiveness, dependability, and 
cost is the crystal system (a single crystal, polycrystal, a polycrystal thin fihn, in addition to this) of 
silicon. The conventional stand-alone system is independent of commercial power. The power 
consumption of a load is covered only with the power of photovoltaics. (1) A gap remote district, (2) 
developing countries, and (3) The generation-of-electrical-energy system for carrying / migration, and 
(4) It is used by the one system of a solar battery, a battery, and a load etc. What panel-ized the eel, and 
a call and a eel for the solar battery is called module. A module is a practical unit. A poor thing is called 
array if it is need number of sheets about a module. 

[0030] The power generated with the solar battery is preferentially used for the conventional system- 
interconnection system, and it compensates it with insufficient power from a source power supply. 
When the output of a solar battery is insufficient, it changes to electric power system. (System without a 
head-tide style) It always coimects with electric power system, and when the power generated with the 
solar battery exceeds power consumption, the head-tide style of the dump power is carried out, and it 
carries out electricity sales to utilities. (System with a head-tide style) The link protective device for the 
protection at the time of connecting with electric power system and a safety check is added. The Invar 
evening detects the abnormalities of a solar battery or electric power system, and has the function of a 
system stop. There are a third harmonic wave electrical-potential-difference strain rapid increase 
detection method and a frequency shift method as an individual-operation detection fimction. 
[003 1] It sets in economical efficiency and the advantage is (1). (2) without the need of conserving 
power An expensive battery is needlessness and (3). It is (6) which supplies power to the load in an area 
the (5) daytime which can carry out the electricity sales to utilities of the dump power to an electric 
power company. There is the advantage of supplying electric power to a load with the power of an 
electric power company at night. Moreover, it sets in effectiveness and is (1). (2) A consumer is not 
dependent on change and the weather of intensity of radiation, and has the advantages — an electric 
power supply can receive. [ effective in the peak shaving of summer ] 

[0032] Drawing 23 and drawing 24 show the conventional wind power system, and a wind power 
system consists of generation-of-electrical-energy systems which consist of the aerogenerator 91 which 
has Rota used as a driving source, a controller 92 and a battery 93, and an inverter 94. As Rota, the 
propeller form shows large number of people. With a generator, there are a synchronous machine, an 
induction machine, and an adjustable-speed system. 

[0033] First, the description of a propeller form has little torque fluctuation for every rotation, and the 
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advantage has self-driving foBe in respect of the engine performance, and is that rotational frequency 
adjustment and output adjustment are possible to some extent by pitch control. Moreover, in respect of 
an environment, it is clean and the point which is an inexhaustible supply is the description. 
[0034] Demerit is (1) in an engine-performance side. The point that the amoimt of resources of a system 
is large is raised considering [ with low (2) air density / from which the amoimt of existing changes in 
time or locally ] (3) output capacitances. 

[0035] moreover, economical efficiency - setting - (1) (2) which needs . tower in a propeller form the 
control for link operation with an advanced induction machine - unnecessary - cost - cheap - reliable 
(3) the adjustable-speed system is expensive - etc. - it is characteristic. At a controUabiUty, it is (1). 
Since the rotational frequency adjustment for taking a synchronization is difficult for (2) synchronous 
machines which need azimuth control in a propeller form, they do not have the possibility of utilization. 
Furthermore, in respect of an environment, a technical problem is in the field of the noise, a scene, and 
safety. 

[0036] Drawing 25 shows the conventional generating-electricity-from-waste-materials system, and the 
generating-electricity-from-waste-materials system is expected at the point supported from an energy 
side to a contaminant problem. This system consists of a contaminant incineration-equipment 98 -> 
recuperator 99 -> heat feeder 100 -> heat feeder 101 -> power plant 102. Most recovery energy is the 
systems of the instant form which cannot perform storage and conveyance. As a description, it is (2) 
with large (1) output in respect of the engine performance first. It is the stable power source. Moreover, 
it sets in effectiveness and is (1). (2) which promotes resource-ization of a contaminant (3) which 
promotes reuse of a contaminant The point of generating a lot of dump power is got. 
[0037] In the armature-voltage control at the time of head-tide style operation of the distributed power- 
source generation-of-electrical-energy system of****, and reactive power control, in order to make it 
into the power receiving power-factor 1 .0 at the time of power receiving, generator reactive power 
control made into the power receiving reactive power 10 was performed. 

[0038] On the other hand, at the time of reverse power transmission, in order to maintain the electrical 
potential difference of a power distribution system uniformly, power receiving point power-factor fixed 
control is performed. When the generator of a distributed power source is taking out power during a 
commercial network and link operation to the commercial network side, it becomes the direction where 
the electrical potential difference by the side of a commercial network rises. When the electrical 
potential difference by the side of a commercial network rises too much, fault will occur to the load 
connected into the same network. 

[0039] Therefore, it is necessary to take out power to a commercial network side, stopping a power 
surge as much as possible. The power surge of a linking point is expressed by the outline degree type. 
[0040] 

delta VI (R-P+X-Q)A^s (1) 

It is R-P+X-Q=0 in order to make into zero the reactance of resistance of the effective power sent into a 
network from P= distribution power-source generation-of-electrical-energy system, the reactive power 
sent into a network from Q= distribution power-source generation-of-electrical-energy system, Vs= 
network electrical potential difference, and R= link line, and X= link Ime, therefore the power surge 
value of a linking point here. (2) 

What is necessary is just to control reactive power Q to effective power P to become. 

[0041] That is, Uke, what is necessary is just to accept reactive power, it is from a network side, in 

proportion to the power which is shown by the degree type and which is sent out to a commercial 

network side, and it is **. 

[0042] Q=-(R/X)P (3 

That is, what is necessary will be just to accept reactive power from a network side in proportion to the 
power sent out to a commercial network. In this case, as a generator of a distributed power source, since 
it becomes the direction of a phase leading operating range, control of the phase advance capacitor 
connected to the operation-at-leading-power-factor limitation and yard network of a generator takes 
cautions. 
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[0043] 



[Problem(s) to be Solved by the Invention] As a technical problem of a cogeneration system, they are a 
fuel, a noise problem, etc. The example especially with many inverter-related troubles of the electrical 
and electric equipment and control is reported [ in / on the field of dependability, and / in the technical 
problem of a ftiel cell / the trouble of a plant ]. Therefore, the further improvement is needed for 
dependability, efficient-izing, endurance, and a price side. 

[0044] As demerit of photovoltaics, it sets for the engine performance and is (1). Since energy density is 
small, it is (2) with a large installation tooth space. (3) Nighttime when a generation-of-electrical-energy 
output is influenced by the meteorological condition (weather) has the demerit of being unable to 
generate electricity. The demerit of economical efficiency is the point that the cost of equipment is high. 
[0045] The demerit of operability is (1). It is (2) which needs the direct current and conversion into ac 
by the inverter when AC power supply is required. (3) which needs a battery in order to acquire a stable 
power soiurce at SIGMET and Nighttime, when a generation-of-electrical-energy output is low When 
forming a battery, it is mentioned that an installation tooth space needs reservation, maintenance, and to 
be checked. 

[0046] Environment nature of photovoltaics is good at the point of using natural energy. However, 
generating of energy 1 is unstable and there are many problems also in the point of ****. As a future 
technical problem, it sets to the field of manufacturing-technology development of the solar battery 
which aims at high performance and low cost, and is (1). It is necessary to advance utilization research 
of a thin form polycrystal solar-battery manufacturing technology, utilization research of (2) thin-fibn- 
solar-cell manufacture ****, and utilization research of a (3) super-effectiveness solar battery. 
[0047] Moreover, in the field of the system ED which masters a solar battery well, it is (1). The plant 
research on a system interconnection, and (2) The plant research on the various system technologies of 
independent distribution, the plant research on (3) power distribution system, and (4) It is required to do 
amelioration research of the component engineering and (5) system-evaluation researches. 
[0048] Furthermore, as a technical problem in circumference ED, it is (1). The efficient compact inverter 
for system-interconnection residences (transformer loess), and (2) Evaluation of a system- 
interconnection control technique, and (3) A new style battery and (4) A building-materials one form 
module and (5) There is the variety installation approach of PV array etc. 

[0049] As other technical problems, there are the actual proof trial of a solar energy power generation 
system, an international joint research actual proof, the Fiji BIRII tee study, weather investigation, lEA 
solar energy power generation system research cooperation, etc. 

[0050] It sets in a configuration and the technical problem of an aerogenerator is the formation of (1) 
lightweight, and (2). Slimming and (3) The technical problem of simphfication occurs. Moreover, it is 
utilization in an area with little [ regionality / application ] abundance. Furthermore, in an environment, 
a technical problem is in the noise and a scene. The technical problem of reduction of employment 
expense occurs about maintainabihty. 

[0051] a generation-of-electrical-energy control system — an engine-performance side — (1) Expansion 
of the wind-speed range which can be operated, and (2) wind direction — improvement in the 
correspondence possibility to - wind speed fluctuation, and (3) The technical problem of improvement in 
fate system possibility with a small and weak network, improvement in the quality of the power at the 
time of (4) low-power output, the power conversion that makes (5) mass system possible, and 
development of a control system occurs. 

[0052] Environment nature of wind power is good like photovoltaics at the point of using natural 
energy. However, generating of energy is unstable too and there are many problems also in points, such 
as a point of a scale, and noise. 

[0053] As a technical problem of a generating-electricity-firom-waste-materials system, it is (1). 
Maximization of effectiveness, and (2) There are items, such as administrative technical-problem (law 
constraint [ of location ], environmental problem, regulation, technical side) and (3) economy. 
[0054] There are the following problems in the power distribution system which has two or more 
distributed power sources which consist of such various kinds of distributed power sources. 
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[0055] It was difficult 1st f^i technical problem to be in the electrical-potential-difference stabihty of a 
power distribution system at the time of sudden change of a load, and to control a network electrical 
potential difference for a necessary precision by the low-speed nature of switch actuation of a capacitor. 
[0056] When two or more distributed power sources were installed in the 2nd by the same power 
distribution system, the cooperative control was difficult. 

[0057] **** by which the control unit of the conventional distributed power source suppUes [ the 3rd ] 
power to a full load at coincidence at the place base which the number of a load increased was difficult. 
[0058] When transmission system needed [ 4th ] necessary power, it was difficult to control to supply 
this capacity easily as the whole power distribution system. 

[0059] About power interchange, AC power transmission is performed through the conventional 
substation, and the problem was [ 5th ] in the sake at the effectiveness. 

[0060] To Hnk [ 6th ] two or more networks in a substation, it is required to carry out closed close [ of 
low-speed breaker ], and the technical problem occurred in the endurance, dependability, and the engine 
performance. 

[0061] It was difficult for the 7th to control a higher harmonic at the time of link. 
[0062] The purpose of this invention controls the electrical potential difference of a power distribution 
system uniformly, even when two or more distributed power sources are linked with a power 
distribution system. Continue operation, without stopping the whole, even when a load increases, link 
with a high speed at other transmission system at the time of the need, and the cooperative control of 
two or more distributed power sources, then necessary power are both transmitted to transmission 
system certainly and efficiently. It is offering the distributed power-source system which can perform 
power-interchange control also among two or more transmission system. 
[0063] 

[Means for Solving the Problem] In order to attain said purpose, invention corresponding to claim 1 The 
power from a source power supply The transmission line, the transformer of a distribution substation, a 
transmission system breaker. The alternating current power of the distributed power source acquired 
fi-om the generator which generates alternating current power based on the rotational energy firom the 
system-interconnection converter, or the internal combustion and the extemal combustion engine which 
supplies the load connected to this distribution line through the distribution line, and changes the direct 
current power firom DC power supply into alternating current power A link reactor, Constitute so that 
said distribution line may be supplied through a power-distribution-system breaker, and the network 
electrical-potential-difference detection value from a network detector and network current detection 
value which were prepared in the upstream of said link reactor are inputted. In the distributed power- 
source system equipped with the control unit which controls said distributed power source said control 
unit While inputting said network electrical-potential-difference detection value and a network current 
detection value, in order to input an output active current command and an output reactive current 
command and to keep constant the electrical potential difference of said distribution line, it is the 
distributed power-source system which supplied power to said distributed power soxirce, compensating 
reactive power. 

[0064] In order to attain said purpose, invention corresponding to claim 2 As a control unit according to 
claim 1, a current control unit and an output voltage command generator. It consists of a control signal 
generator, a power-distribution-system breaker control unit, and a transmission system breaker control 
unit. It is what outputs an electrical-potential-difference command to which said current control unit 
inputs said output active current command, said output reactive current command, a network electrical- 
potential-difference detection value, and a network current detection value into, and reactive power 
becomes zero. It is what said output vohage command generator inputs said electrical-potential- 
difference command, and generates the output voltage command which said system-interconnection 
converter or generator can generate. Said control signal generator inputs the output voltage command 
from said output voltage command generator, and generates an output-control signal. It is the thing 
which gives this output-control signal to said system-interconnection converter or generator and to carry 
out. Said transmission system breaker control unit inputs the network electrical-potential-difference 
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detection value detected by ^ro detector, and said network current detection value. It is what outputs a 
control signal to said transmission system breaker in order to prevent the individual operation of said 
distributed power source, when the value is smaller than an assignment value. Said power-distribution- 
system breaker control nmt is a distributed power-source system which is what outputs a control signal 
to said power-distribution-system breaker, in order to input the output voltage of said distributed power 
source, and the output current of said distributed power source, and to prevent an overvoltage and an 
overcurrent, when the value is larger than an assignment value. 

[0065] Said control unit is the distributed power-source system by which invention corresponding to [ in 
order to attain said purpose ] claim 3 supplied power to said distributed power source while inputting 
said network electrical-potential-difference detection value and the network current detection value in 
the above-mentioned distributed power-source system and compensating reactive power in order to 
input an output voltage command and to keep constant the electrical potential difference of said 
distribution line. 

[0066] In order to attain said purpose, invention corresponding to claim 4 As a control unit according to 
claim 3, armature-voltage control equipment and a current control unit. An output voltage command 
generator, a control signal generator, and a power-distribution-system breaker control unit, Consist of a 
transmission system breaker control unit, and said armature-voltage control equipment inputs said 
output voltage command and said network electrical-potential-difference detection value. It is what 
outputs a current command to which reactive power becomes zero, and said current control unit inputs 
the current command from said armature-voltage control equipment, and said network current detection 
value, and outputs an electrical-potential-difference command. It is what said output voltage command 
generator inputs the electrical-potential-difference command from said armature-voltage control 
equipment, and generates the output voltage command which said system-interconnection converter or a 
generator can generate. It is what said control signal generator inputs the output voltage command from 
said output voltage command generator, and generates an output-control signal. Said transmission 
system breaker control unit inputs the network electrical-potential-difference detection value detected by 
said detector, and said network current detection value. It is what outputs said transmission system 
breaker control signal in order to prevent the individual operation of said distributed power source, when 
the value is smaller than an assignment value. Said power-distribution-system breaker control unit is a 
distributed power-source system which is what outputs a power-distribution-system breaker control 
signal, in order to input said distribution voltage and said power distribution current, and to prevent an 
overvoltage and an overcurrent, when the value is larger than an assignment value. 
[0067] According to invention corresponding to either claim 1 - claim 4, while controlling the electrical 
potential difference of a power distribution system for a necessary precision and saving electricity at a 
high speed also at the time of sudden change of a load, the electricity sales to utilities of a surplus and 
insufficient power can be performed between networks. 

[0068] In order to attain said purpose, invention corresponding to claim 5 is a distributed power-source 
system which keeps constant the electrical potential difference of said distribution Une in the above- 
mentioned distributed power-source system, while said control unit controls the phase to the electrical 
potential difference of said distribution line. 

[0069] In order to attain said purpose, invention corresponding to claim 6 As a control unit according to 
claim 5, phase control equipment and an output voltage generator, It consists of a control signal 
generator, a power-distribution-system breaker control unit, and a transmission system breaker control 
unit. It is what said phase control equipment inputs the network electrical-potential-difference detection 
value of the phase angle command of the output voltage of said source power supply, and said source 
power supply, and outputs an electrical-potential-difference command. It is what said output voltage 
generator inputs said electrical-potential-difference command, and generates an output voltage 
command. Said control signal generator is what generates the control signal corresponding to said output 
voltage command. Said transmission system breaker control unit inputs said network electrical- 
potential-difference detection value and said network current detection value. It is what outputs a control 
signal to said transmission system breaker in order to prevent the individual operation of said distributed 
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power source, when the valuWs smaller than an assignment value. Said power-distribution-system 
breaker control unit is a distributed power-source system which is what outputs a control signal to a 
power-distribution-system breaker, in order to input said distribution voltage and said power distribution 
current, and to prevent an overvoltage and an overcurrent, when the value is larger than an assignment 
value. 

[0070] According to invention corresponding to claim 5 or claim 6, the phase control to a network 
electrical potential difference can perform ****** of power between networks easily, controlling the 
electrical potential difference of a power distribution system by the reactive power compensator 
uniformly. 

[0071] Said each control unit is the distributed power-source system by which invention corresponding 
to [ in order to attain said purpose ] claim 7 supplied power to said distributed power source while 
inputting said network electrical-potential-difference detection value and the network current detection 
value in the above-mentioned distributed power-source system and compensating reactive power in 
order to input an output active current command and an output reactive current command and to keep 
constant the electrical potential difference of said distribution line. 

[0072] According to invention correspondmg to claim 7, two or more distributed power sources **** 
(ed) by the power distribution system can control the electrical potential difference of a power 
distribution system uniformly. The stability of the electrical potential difference of a power distribution 
system can be raised by this, and dependability can be improved. 

[0073] In order to attain said purpose, invention corresponding to claim 8 In the above-mentioned 
distributed power-source system, the series circuit of series compensation equipment is connected with a 
reactor between said transmission system breakers and said distribution lines. Said control unit Inputting 
an output active current command and an output reactive current command, and controlling the 
electrical potential difference of said distribution line uniformly, while inputting said network electrical- 
potential-difference detection value and a network current detection value It is the distributed power- 
source system which performs an electric power supply from said distribution line to said transmission 
line by impressing an electrical potential difference to said transmission line by said series compensation 
equipment, and applying an electrical potential difference to said reactor. 

[0074] According to invention corresponding to claim 8, the control unit of a distributed power source 
can realize efficient ****** by controlling power transmission electric energy by series compensation 
equipment, maintaining the electrical potential difference of a power distribution system xmiformly. 
[0075] In order to attain said purpose, invention corresponding to claim 9 In the distributed power- 
source system equipped with two or more control units which control two or more above-mentioned 
distributed power sources The series circuit of series compensation equipment is connected with a 
reactor between said transmission system breakers and said distribution lines. Said each control unit 
Inputting an output active current command and an output reactive current command, and controlling 
the electrical potential difference of said distribution line uniformly, while inputting said network 
electrical-potential-difference detection value and a network current detection value It is the distributed 
power-source system which performs an electric power supply from said distribution line to said 
transmission line by impressing an electrical potential difference to said transmission line by said series 
compensation equipment, and applying an electrical potential difference to said reactor. 
[0076] According to invention corresponding to claim 9, the control imit of two or more distributed 
power-source systems can realize efficient ****** by controlling power transmission electric energy by 
series compensation equipment, maintaining the electrical potential difference of a power distribution 
system uniformly. 

[0077] In order to attain said purpose, invention corresponding to claim 10 In the distributed power- 
source system equipped with two or more control units which control two or more above-mentioned 
distributed power sources The series circuit of series compensation equipment is connected with a 
reactor between said transmission system breakers and said distribution lines. Said each control unit 
While inputting said network electrical-potential-difference detection value and a network current 
detection value, an output active current command and an output reactive current command are inputted. 
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It is the distributed power-SOTrce system which one set only of said distributed power source performs 
armature-voltage control with said control unit, and performs an electric power supply from said 
distribution line to said transmission line while a distributed power source besides the remainder 
performs current control with a control unit besides the above and controls the electrical potential 
difference of said distribution line uniformly. 

[0078] According to invention corresponding to claim 10, controlling the electrical potential difference 
of a power distribution system by the control unit of one set of a distributed power source uniformly, the 
control imit of other distributed power sources can perform current control, can transmit predetermined 
power, and can control the whole power transmission electric energy by series compensation equipment. 



[0079] In order to attain said purpose, invention corresponding to claim 1 1 In the distributed power- 
source system equipped with two or more control imits which control two or more above-mentioned 
distributed power sources The series circuit of series compensation equipment is connected with a 
reactor between said transmission system breakers and said distribution Unes. Said each control unit 
While inputting said network electrical-potential-difference detection value and a network current 
detection value, an output active current command and an output reactive current command are inputted. 
It is the distributed power-source system which one set only of said distributed power source performs 
current control with said control unit, and performs an electric power supply from said distribution line 
to said transmission line while a distributed power source besides the remainder performs armature- 
voltage control with a control unit besides the above and controls the electrical potential difference of 
said distribution line uniformly. 

[0080] According to invention corresponding to claim 1 1, when one set only of a distributed power 
source performs current control and other distributed power sources perform armature-voltage control, 
****** can be performed between transmission system, controlling power transmission power by series 
compensation equipment controlling the electrical potential difference of a power distribution system 
uniformly. 

[0081] In order to attain said purpose, invention corresponding to claim 12 Between the 1st transmission 
line connected to the 1st source power supply, and the 2nd transmission line connected to the 2nd source 
power supply While connecting the series circuit of the series compensation equipment between 
networks with the reactor between networks, connecting the distribution line to said each transmission 
line through the transformer of a distribution substation, respectively and connecting two or more loads 
to this each distribution line The series circuit which consists of a reactor and series compensation 
equipment through a transmission system breaker between this each load and said each distribution line 
is connected, respectively. The alternating current power of the distributed power source acquired from 
the generator which generates altemating current power based on the rotational energy from the system- 
interconnection converter, or the internal combustion and the external combustion engine which is 
formed corresponding to the load connected to this each distribution line, and changes the direct current 
power from DC power supply into altemating current power, respectively A link reactor. Constitute so 
that said each distribution line may be supplied through a power-distribution-system breaker, and the 
network electrical-potential-difference detection value from a network detector and network current 
detection value which were prepared in the upstream of said link reactor are inputted. It is the distributed 
power-source system which is equipped with the control unit which controls said distributed power 
source, and was made to perform power interchange between said 1st and 2nd transmission lines. 
[0082] According to invention corresponding to claim 12, flexible power interchange between two or 
more power distribution systems can be performed by connecting between two or more power 
distribution systems which consist of two or more distributed power-source systems which have series 
compensation equipment with series compensation equipment. 

[0083] In order to attain said purpose, invention corresponding to claim 13 is the distributed power- 
source system which connected the altemating current switch to the serial in the series circuit of the 
reactor between said networks connected between the 1st and 2nd transmission Unes according to claim 
12, and said series compensation equipment between networks. 
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[0084] According to inventi^Korresponding to claim 13, flexible power interchange between two or 
more power distribution systems can be performed if needed by connecting with an alternating current 
switch between two or more power distribution systems which consist of two or more distributed power- 
source systems which have series compensation equipment with series compensation equipment. 
[0085] In order to attain said purpose, invention corresponding to claim 14 is the distributed power- 
source system which connected the breaker to juxtaposition in the series circuit of the reactor between 
said networks connected between the 1st and 2nd transmission lines according to claim 12, and said 
series compensation equipment between networks. 

[0086] According to invention corresponding to claim 14, by connecting with the breaker by which 
between two or more power distribution systems which consist of two or more distributed power-source 
systems which have series compensation equipment was connected to juxtaposition at series 
compensation equipment and it, even when series compensation equipment breaks down, flexible power 
interchange between two or more power distribution systems can be certainly performed by carrying out 
closed close [ of the breaker ]. 

[0087] In order to attain said purpose, invention corresponding to claim 15 is the distributed power- 
source system which connected the altemating current switch to the serial at these while connecting a 
breaker to juxtaposition in the series circuit of the reactor between said networks connected between the 
1st and 2nd transmission lines according to claim 12, and said series compensation equipment between 
networks. 

[0088] By connecting with the breaker by which between two or more power distribution systems which 
consist of two or more distributed power-source systems which have series compensation equipment 
was connected to juxtaposition at series compensation equipment and it with an altemating current 
switch according to invention corresponding to claim 15 Between two or more power distribution 
systems is linked if needed, series compensation equipment performs flexible power interchange, and 
even when series compensation equipment breaks down, flexible power interchange between two or 
more power distribution systems can be certainly performed by carrying out closed close [ of the 
breaker]. 

[0089] In order to attain said purpose, invention corresponding to claim 16 Between the 1st transmission 
line connected to the 1st source power supply, and the 2nd transmission line connected to the 2nd source 
power supply While connecting the series circuit of the series compensation equipment between 
networks with the reactor between networks, connecting the distribution line to said each transmission 
line through the transformer of a distribution substation, respectively and connecting two or more loads 
to this each distribution line The series circuit which consists of a reactor and series compensation 
equipment through a transmission system breaker between this each load and said each distribution line 
is connected, respectively. The altemating current power of the distributed power source acquired from 
the generator which generates altemating current power based on the rotational energy from the system- 
interconnection converter, or the intemal combustion and the external combustion engine which is 
formed corresponding to the load connected to this each distribution line, and changes the direct current 
power from DC power supply into altemating current power, respectively A link reactor. Constitute so 
that said each distribution line may be supplied through a power-distribution-system breaker, and the 
network electrical-potential-difference detection value from a network detector and network current 
detection value which were prepared in the upstream of said link reactor are inputted. It is the distributed 
power-source system which is equipped with the control unit which controls said distributed power 
source, and was made to perform power interchange between said 1st and 2nd transmission lines. 
[0090] According to invention corresponding to claim 16, flexible power interchange can be performed 
among two or more power distribution systems, controlling a higher harmonic by connecting between 
two or more power distribution systems which consist of two or more distributed power- source systems 
which have series compensation equipment with the distribution line which has an active filter. 
[0091] In order to attain said purpose, invention corresponding to claim 17 Between the 1st transmission 
line connected to the 1st source power supply, and the 2nd transmission line connected to the 2nd source 
power supply While connecting the series circuit of the series compensation equipment between 
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networks with the reactor beWeen networks, connecting the distribution line to said each transmission 
line through the transformer of a distribution substation, respectively and connecting two or more loads 
to this each distribution Une The series circuit which consists of a reactor and series compensation 
equipment through a transmission system breaker between this each load and said each distribution line 
is connected, respectively. The alternating current power of the distributed power source acquired from 
the generator which generates alternating current power based on the rotational energy from the system- 
interconnection converter, or the intemal combustion and the extemal combustion engine which is 
formed corresponding to the load connected to this each distribution line, and changes the direct current 
power from DC power supply into alternating current power, respectively A link reactor, Constitute so 
that said each distribution line may be supplied through a power-distribution-system breaker, and the 
network electrical-potential-difference detection value from a network detector and network current 
detection value which were prepared in the upstream of said link reactor are inputted. It is the distributed 
power-source system which carries out tidal-current control, having the control unit which controls said 
distributed power source, and carrying out armature-voltage control of all of the distributed power 
source of said both networks. 

[0092] According to invention corresponding to claim 17, between two or more power distribution 
systems which consist of two or more distributed power-source systems which have series compensation 
equipment is connected with series compensation equipment, and flexible power interchange can be 
performed among two or more power distribution systems, maintaining uniformly the electrical potential 
difference of each power distribution system by performing armature- voltage control according to all the 
distributed power sources of each power distribution system. 

[0093] In order to attain said purpose, invention corresponding to claim 18 Between the 1st transmission 
line connected to the 1st source power supply, and the 2nd transmission line connected to the 2nd source 
power supply While connecting the series circuit of the series compensation equipment between 
networks with the reactor between networks, connecting the distribution line to said each transmission 
line through the transformer of a distribution substation, respectively and connecting two or more loads 
to this each distribution line The series circuit which consists of a reactor and series compensation 
equipment through a transmission system breaker between this each load and said each distribution line 
is connected, respectively. The alternating current power of the distributed power source acquired from 
the generator which generates altemating current power based on the rotational energy from the system- 
interconnection converter, or the intemal combustion and the extemal combustion engine which is 
formed corresponding to the load connected to this each distribution line, and changes the direct current 
power from DC power supply into altemating current power, respectively A link reactor. Constitute so 
that said each distribution line may be supplied through a power-distribution-system breaker, and the 
network electrical-potential-difference detection value from a network detector and network current 
detection value which were prepared in the upstream of said link reactor are inputted. It is the distributed 
power-source system which carries out tidal-current control, having the control unit which controls said 
distributed power source, and carrying out phase control of all of the distributed power source of said 
both networks. 

[0094] According to invention corresponding to claim 18, between two or more power distribution 
systems which consist of two or more distributed power-source systems which have series compensation 
equipment is connected with series compensation equipment, by performing phase control according to 
all the distributed power sources of each power distribution system, the configuration of a control 
system can be made easy and flexible power interchange can be performed among two or more power 
distribution systems. 
[0095] 

[Embodiment of the Invention] <the 1st operation gestalt (it corresponds to claims 1 and 2)> ~ the 1st 
operation gestalt is explained with reference to drawing 1 , drawing 2 , and drawing 3 . Drawing 1 is the 
block diagram showing the outline configuration of the 1st whole operation gestalt. To namely, the 
transmission line 2 which has the large-scale load 4 connected with a source power supply 1 through a 
breaker 3 The load 10 connected to the distribution line 8 connected to the transformer 6 of a 
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distributing substation connRted through a breaker 5 through the transmission system breaker 7 through 
the breaker 9, The link reactor 12 connected to the distribution line 8 through the power-distribution- 
system breaker 1 1, A transformer 13, a system-interconnection converter or a generator 14, and the 
network electrical-potential-difference detector 17 attached in the primary DC power supply or internal 
combustion and an external combustion engine 15, and a breaker 7 side, The point equipped with the 
control unit 16 of the distributed power source which detects the electrical potential difference and 
current of each point with the network current detector 18, the electrical-potential-difference detector 19 
attached in the primary the link reactor 12 side, and the current detector 20 is the same as that of the 
conventional distributed power-source system. 

[0096] With the electrical-potential-difference detector 17 which measures the network electrical 
potential difference (detection value) Vs, i.e., the electrical potential difference of the secondary of the 
transformer 6 of a distribution substation, and the current detector 18 which detects the network current 
(detection value) Is, the control unit 16 of a distributed power source inputs the network current Is as the 
network electrical potential difference Vs, and inputs output voltage and the output current from the 
electrical-potential-difference detector 19 and the current detector 20 by the side of [ the link reactor 12 ] 
primary. 

[0097] Drawing 2 is a block diagram for explaining the concrete configuration of the control device 16 
of the distributed power source in this operation gestalt. The current control unit 21 inputs the active 
current conmiand Idref, the reactive current command Iqref, the network electrical potential difference 
(detection value) Vs, and the network current (detection value) Is, and outputs the electrical-potential- 
difference command Vref to the output voltage command generator 22. 

[0098] The output voltage command generator 22 inputs the electrical-potential-difference command 
Vref from the current control imit 21, and when both transmission system (transmission hne) 2 and the 
power distribution system (distribution line) 8 are normal, the output voltage command generator 22 
outputs the required electrical-potential-difference command Vout to the control signal generator 23. 
[0099] The control signal generator 23 inputs the electrical-potential-difference command Vout from the 
output voltage command generator 22, and outputs a control signal Vg to a system-interconnection 
converter or a generator 14. This system-interconnection converter or generator 14 inputs a control 
signal Vg, and generates the output voltage Vc shown in drawing 3 . 

[0100] The transmission system breaker control unit 24 inputs the network electrical potential difference 
Vs and the network current Is, when the network electrical potential difference Vs or the network 
current Is is zero, for individual-operation prevention, outputs the network breaker parallel-off command 
VSB, and carries out parallel off of the breaker 7. 

[0101] Moreover, the power-distribution-system breaker control unit 25 inputs the distributed power- 
outlet electrical potential difference Vc and the distributed power-outlet current Ic, and when it is an 
overvoltage or an overcurrent, it carries out parallel off of the power-distribution-system breaker 11. 
[0102] Electrical-potential-difference vector deltaV which this shows to the link reactor 12 at drawing 3 
is impressed. Active current **ss shown in the link reactor 12 by this electrical-potential-difference 
vector dehaV flows. Consequently, power is transmitted from a distributed power source to the 
distribution line 8 and the transmission line 6. 

[0103] According to the 1st operation gestalt described above, while controlling the electrical potential 
difference of the distribution line 8 for a necessary precision and saving electricity at a high speed also at 
the time of sudden change of a load 10, the electricity sales to utilities of a surplus and insufficient 
power can be performed between networks. 

[0104] <the 2nd operation gestalt (it corresponds to claims 3 and 4)> - the 2nd operation gestalt is 
explained with reference to drawing 4 , Drawing 4 is the block diagram showing only the control device 
16 of the distributed power source in drawing 1 of the 1st operation gestalt. 

[0105] Namely, the armature- voltage control equipment 41 which outputs the current command Iref to 
which the output voltage command Vcref and the network electrical potential difference (detection 
value) Vs are inputted into, and reactive power becomes zero. The current control imit 42 which inputs 
the current command Iref and the network current (detection value) Is, and outputs the electrical- 
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potential-difference commaJH^ref, It consists of an output voltage coi^Knd generator 43 which inputs 
the electrical-potential-difference command Vref and generates the output voltage command Vout which 
can be generated, and a control signal generator 44 which inputs the output voltage command Vout and 
generates the output-control signal Vg. 

[0106] The transmission system breaker control unit 45 inputs the network electrical potential difference 
Vs and the network current Is, when the network electrical potential difference Vs or the network 
current Is is zero, for individual-operation prevention, outputs the network breaker parallel-off command 
VSB, and carries out parallel off of the breaker 7. 

[0107] Moreover, the power-distribution-system breaker control unit 46 carries out human power of the 
distributed power-outlet current Ic to the distributed power-outlet electrical potential difference Vc, 
when it is an overvoltage or an overcurrent, outputs the power-distribution-system breaker parallel-off 
command VCB, and carries out parallel off of the breaker 7. 

[0108] When transmission system and a power distribution system are normal, the output voltage 
command generator 43 outputs required electrical-potential-difference command **out for them to the 
control signal generator 44. 

[0109] The control signal generator 44 outputs control signal **g to the system-interconnection 
converter or generator 14 of drawing 1 . This system-interconnection converter or generator 14 inputs a 
control signal Vg, and generates output voltage **c shown in drawing 3 . Electrical-potential-difference 
vector deltaV which this shows to the link reactor 12 at drawing 3 is impressed. The active current Iss 
shown in the link reactor 12 by this electrical-potential-difference vector deltaV at drawing 3 flows. As a 
result, power is transmitted from a distributed power source to a power distribution system and 
transmission system. 

[01 10] While controlling the electrical potential difference of a power distribution system also by the 
2nd operation gestalt for a necessary precision to a high speed also at the time of sudden change of the 
load 10 of drawing 1 , according to it, a surplus and insufficient power can be dealt in between networks. 

[0111] <the 3rd operation gestalt (it corresponds to claims 5 and 6)> - the 3rd operation gestalt is 
explained with reference to drawing 5 and drawing 6 . Drawing 5 is drawing showing the configuration 
of the 3rd whole operation gestalt, and, as for a different point from the 1st operation gestalt mentioned 
above, the point that the reactive power compensator 27 is connected with the power-distribution-system 
breaker 1 1 through the breaker 26 at the node of the link reactor 12 is different. The reactive power 
compensator 27 is for controlling the electrical potential difference of a power distribution system 
uniformly. 

[0112] Drawing 6 is the block diagram showing only the control device 16 of the distributed power 
source of drawing 5 , and the control device 16 consists of phase control equipment 71, the output 
voltage command generator 72, a control signal generator 73, a power-distribution-system breaker 
control device 75, and a transmission system breaker control device 74. 

[0113] Phase control equipment 71 inputs the network electrical-potential-difference detection value Vs 
of phase angle command thetaref of the output voUage of the source power supply 1 of drawing 5 , and a 
source power supply, and outputs the electrical-potential-difference command Vref The output voltage 
command generator 72 inputs the electrical-potential-difference command Vref, and generates the 
output voltage command Vout. The control signal generator 73 inputs the output voltage command 
Vout, generates the control signal Vg corresponding to this, and outputs this to a system-interconnection 
converter or a generator 14. 

[0114] The transmission system breaker control unit 74 inputs the network electrical-potential- 
difference detection value Vs and the network current detection value Is, when the value is smaller than 
an assignment value, in the case of zero, in order to prevent the individual operation of a distributed 
power source, a control signal (transmission system breaker parallel-off command) VSB is outputted to 
the transmission system breaker 7, and it carries out parallel off of the transmission system breaker 7. 
[01 15] The power-distribution-system breaker control unit 75 inputs the distributed power-outlet 
electrical potential difference Vc and the distributed power-outlet current Ic. When the value is larger 
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than an assignment value, OTne thing of such a configuration of that it is a thing that outputs a control 
signal (power-distribution-system breaker parallel-off command) VCB to the power-distribution- system 
breaker 1 1 in order to prevent an overvoltage and an overcurrent, and carries out the power-distribution- 
system breaker 1 1 and that carries out parallel off When transmission system and a power distribution 
system are normal In the control unit 16 of a distributed power source phase control equipment 71 If 
phase angle command thetaref of output voltage and the network electrical-potential-difference 
detection value Vs are inputted and the electrical-potential-difference command Vref is outputted to the 
output voltage command generator 72 If the output voltage command generator 72 gives the output 
voltage command Vout to the control signal generator 73, the control signal generator 73 will output a 
control signal Vg to a system-interconnection converter or a generator 14. This system-interconnection 
converter or generator 14 will generate the distributed power-outlet electrical potential difference Vc 
shown in drawing 3 , if a control signal Vg is inputted. Electrical-potential-difference vector deltaV 
which this shows to the link reactor 12 at drawing 3 R> 3 is impressed. 

[01 16] Active current **ss flows to the link reactor 12 with this electrical potential difference. As a 
result, power is transmitted from a distributed power source to a power distribution system and 
transmission system. 

[0117] According to the 3rd operation gestalt described above, the phase control to a network electrical 
potential difference can perform ****** of power between networks easily, controlling the electrical 
potential difference of a power distribution system by the reactive power compensator 27 uniformly. 
[0118] <the 4th operation gestalt (it corresponds to claim 7)> - the 4th operation gestalt is explained 
with reference to drawing 7 . Drawing 7 is the block diagram showing the whole distributed power- 
source system in the 4th operation gestalt. In this case, it constitutes so that two or more distributed 
power-source systems of the same configuration as drawing 1 may be linked with the common 
distribution line 08. 

[01 19] The control unit 16 of the distributed power source of each distributed power-source system 
transmits electricity by performing electrical-potential-difference fixed control. 
[0120] According to the 4th operation gestaU, two or more distributed power sources connected to the 
power distribution system can control the electrical potential difference of a power distribution system 
uniformly. The stability of the electrical potential difference of a power distribution system can be raised 
by this, and dependability can be improved. 

[0121] <the 5th operation gestalt (it corresponds to claim 8)> - the 5th operation gestalt is explained 
with reference to drawing 8 . The point that drawing 8 differs from the 1st operation gestalt of drawing 1 
is only a point that the series circuit of a reactor 29 is newly connected with series compensation 
equipment 28 between the transmission system breaker 7 and the distribution line 8. 
[0122] In this case, controlling uniformly the electrical potential difference of. power distribution 
system, an electrical potential difference is impressed to transmission system by serial **** equipment 
28, and the control unit 16 of a distributed power source performs an electric power supply from a 
power distribution system to transmission system by applying an electrical potential difference to a 
reactor 29. 

[0123] According to the 5th operation gestalt, the control unit 16 of a distributed power source can 
realize efficient ****** by controlling power transmission electric energy by series compensation 
equipment 28, maintaining the electrical potential difference of a power distribution system uniformly. 
[0124] <the 6th operation gestalt (it corresponds to claim 9)> ~ drawing 9 refers and the 6th operation 
gestalt is explained. The point that two or more distributed power-source systems excluding [ a different 
point from drawing 8 ] the reactor 29 and the series compensation equipment 28 of drawing 8 to the 
common distribution line 08 are connected is different. Two or more distributed power-source systems 
of all connected to the common distribution line 08 perform armature-voltage control, and control the 
electrical potential difference of the distribution line 8 uniformly. The series compensation equipment 28 
on the link line of transmission system and a power distribution system performs ****** by impressing 
an electrical potential difference to a reactor 29. 

[0125] According to the 6th operation gestalt, the control unit of two or more distributed power-source 
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systems can realize efficient***** by controlling power transmission electric energy by senes 
compensation equipment, maintaining the electrical potential difference of a power distribution system 
uniformly. 

[0126] <the 7th operation gestalt (it corresponds to claim 10)> - the 7th operation gestalt is explained 
with reference to drawing 10 . Although the structure of a system of drawing 10 of drawing 9 is the 
same, only the following points differ. That is, one set of the distributed power-source system connected 
to the common distribution line 08 is constituted so that armature-voltage control may be performed, 
and the control imit of the distributed power source in other distributed power-source systems connected 
to the common distribution line 08 performs current control. In this case, the series compensation 
equipment 28 on the link line of transmission system and a power distribution system performs ****** 
by impressing an electrical potential difference to a reactor 29. 

[0127] According to the 7th operation gestalt, controlling the electrical potential difference of a power 
distribution system by the control unit of one set of a distributed power source uniformly, the control 
imit of other distributed power sources can perform current control, can transmit predetermined power, 
and can control the whole power transmission electric energy by series compensation equipment. 
[0128] <the 8th operation gestalt (it corresponds to claim 1 1)> ~ the 8th operation gestalt is explained 
with reference to drawing 1 1 . Transmission system consists of power distribution systems connected to 
the secondary of the transformer 6 in the distributing substation connected through the load 4 and 
breaker 5 which are connected through the source power supply 1 of an electrical potential difference 
Vs, the transmission line 2, and a breaker 3. 

[0129] A power distribution system consists of two or more distributed power-source systems connected 
to the common distribution line 08. Each distributed power-source system consists of the transmission 
system breaker 7, a reactor 29, series compensation equipment 28, the load 10 through a breaker 9, the 
link reactor 12 through the power-distribution-system breaker 1 1, the transformer 13 for converters, a 
system-interconnection converter or a generator 14, DC power supply or internal combustion and an 
extemal combustion engine 15, and a control unit 16 of a distributed power source. 
[0130] The control unit 16 of a distributed power source carries out the close mosquito of the output 
current to output voltage from the electrical-potential-difference detector 19 and the current detector 20 
by the side of [ the link reactor 12 ] primary while inputting a network electrical potential difference and 
a network current from the electrical-potential-difference detector 17 which measures the electrical 
potential difference of the secondary of the transformer 6 of a distribution substation, and the current 
detector 18 which detects a network current. 

[0131] In this power distribution system, all other distributed power-source systems by which one set 
only of the distributed power-source system connected to the common distribution line 08 performed 
current control, and it was connected to the common distribution line 08 perform armature-voltage 
control. 

[0132] According to the 8th operation gestalt, when one set only of a distributed power source performs 
current control and other distributed power sources perform armature-voltage control, ****** can be 
performed between transmission system, controlUng power transmission power by series compensation 
equipment controlling the electrical potential difference of a power distribution system uniformly. 
[0133] <the 9th operation gestalt (it corresponds to claim 12)> - the 9th operation gestalt is explained 
with reference to drawing 12 . In this operation gestalt, two or more source power supplies 1 and two or 
more transmission system which consists of two or more transmission lines 2 are the cases where one 
series circuit which consists of reactor 29A and series compensation equipment 28A links. 
[0134] Specifically between the 1st transmission line 2 connected to the 1st source power supply 1, and 
the 2nd transmission line 2 connected to the 2nd source power supply 1 The series circuit of reactor 
29between networks A and series compensation equipment 28between networks A is connected. While 
connecting the common distribution lines 08 and 08 to each transmission lines 2 and 2 through the 
transformer of a distribution substation, respectively and connecting two or more loads 10 to these each 
common distribution lines 08 and 08 through a breaker 9, respectively The series circuit which consists 
of a reactor 29 and series compensation equipment 28 throu^ the transmission system breaker 7, 
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respectively between this ea^Hoad 10 and each common distribution lines 08 and 08 is connected, 
respectively. The alternating current power of the distributed power source acquired from the generator 
14 which generates alternating current power based on the rotational energy from the system- 
interconnection converter 14, or the intemal combustion and the extemal combustion engine 15 which is 
formed corresponding to the load 10 connected to these each distribution lines 8 and 8, and changes the 
direct current power from DC power supply 15 into alternating current power It constitutes so that each 
distribution line 8 may be suppUed through the link reactor 12 and the power-distribution-system 
breaker 11, respectively. The network electrical-potential-difference detection value from the network 
electrical-potential-difference detector 19 formed in the upstream of the link reactor 12 and the network 
current detection value from the network current detector 20 are inputted, and it has the control unit 16 
which controls a distributed power source. 

[0135] According to the 9th operation gestalt, flexible power interchange between two or more 
transmission system can be performed by coimecting the series circuit which consists of reactor 
29between networks A, and series compensation equipment 28between networks A between the 1st and 
2nd transmission lines 2 which consist of two or more distributed power-source systems which have 
series compensation equipment 28, and 2. 

[0136] <the 10th operation gestalt (it corresponds to claim 13)> - the 10th operation gestalt is explained 
with reference to drawing 13 . The point that this operation gestalt differs from the operation gestalt of 
drawing 12 is a point of having connected the alternating current switch 30 to the serial in the series 
circuit of reactor 29between networks A connected between the 1st and 2nd transmission lines 2 and 2, 
and series compensation equipment 28between networks A, and points other than this are the same as 
that of drawing 12 . 

[0137] According to the 10th operation gestah, flexible power interchange between two or more power 
distribution systems can be perforaied by carrying out close [ of the altematmg current switch 30 ] if 
needed. 

[0138] <the 1 1th operation gestalt (it corresponds to claim 14)> - the 1 1th operation gestalt is explained 
with reference to drawing 14 . The point that this operation gestalt differs from the operation gestalt of 
drawing 12 is a point of having connected the breaker 47 to juxtaposition in the series circuit of reactor 
29between networks A connected between the 1st and 2nd transmission lines 2 and 2, and series 
compensation equipment 28between networks A, and the configuration of those other than this is the 
same as that of drawing 12 . 

[0139] According to the 1 1th operation gestalt, even when series compensation equipment 28between 
networks A breaks down, flexible power interchange between two or more power distribution systems 
can be certainly performed by carrying out closed close [ of the breaker 47 ]. 

[0140] <the 12th operation gestalt (it corresponds to claim 15)> - the 12th operation gestalt is explained 
with reference to drawing 15 . In this operation gestalt, drawing 14 is the point of differing in that the 
ahemating current switch 30 was newly connected to the serial in the circuit where the breaker 47 was 
connected to juxtaposition in the series circuit of the reactor 29 between networks of the operation 
gestalt shown in drawing 14 , and the series compensation equipment 28 between networks at this. 
[0141] According to the 12th operation gestalt, between two or more power distribution systems is 
linked if needed, series compensation equipment 28between networks A performs flexible power 
interchange, and even when series compensation equipment 28between networks A breaks down, 
flexible power interchange between two or more power distribution systems can be certainly performed 
by carrying out closed close [ of the breaker 47 ]. 

[0142] <the 13th operation gestalt (it corresponds to claim 16)> - the 13th operation gestah is explained 
with reference to drawing 16 . Drawing 12 is the point of differing in that the active filter 32 for a 
harmonic restraint was connected to this part, without this carried-out type bear preparing the series 
circuit of reactor 29between networks A connected between the transmission line 2 of the operation 
gestalt of drawing 12 , and 2, and series compensation equipment 28between networks A. 
[0143] According to the 13th operation gestalt, flexible power interchange can be performed among two 
or more power distribution systems by the active filter 32, controlling a higher harmonic. 
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[0144] <the 14th operation gRialt (it corresponds to claim 17)> - the 14th operation gestalt is explained 
with reference to drawing 17 . This operation gestah is the same configuration as the operation gestalt of 
drawing 12 , and drawing 12 is the point that the points constituted so that tidal current control might be 
carried out while the series circuit of reactor 29between networks A and series compensation equipment 
28between networks A was connected between the transmission line 2 and 2 and armature-voltage 
control of all of the transmission line 2 and each distributed power source system between two was 
carried out by this differ . 

[0145] According to the 14th operation gestalt, flexible power interchange can be performed among two 
or more power distribution systems, maintaining uniformly the electrical potential difference of each 
power distribution system by performing armature- voltage control according to all the distributed power 
sources of each power distribution system. 

[0146] <the 15th operation gestalt (it corresponds to claim 18)> - the 15th operation gestalt is explamed 
with reference to drawing 18 . drawing 12 be the point that the points constituted so that tidal current 
control might be carried out while the series circuit of reactor 29between networks A and series 
compensation equipment 28A be connected between the transmission Une 2 and 2 and this carried - out 
type bear carried out phase control of all of the transmission line 2 and each distributed power source 
system between two by this with the same configuration as the operation gestalt of drawing 12 differ . 
[0147] According to the 15th operation gestalt, by performing phase control by all the distributed 
power-source systems of each power distribution system, the configuration of a control system can be 
made easy and flexible power interchange can be performed among two or more power distribution 
systems. 
[0148] 

[Effect of the Invention] According to this invention, even when two or more distributed power sources 
are linked with a power distribution system, the electrical potential difference of a power distribution 
system is controlled uniformly. Continue operation, without stopping the whole, even when a load 
increases, link with a high speed at other transmission system at the time of the need, and the 
cooperative control of two or more distributed power sources, then necessary power are both transmitted 
to transmission system certainly and efficiently. The distributed power-source system which can 
perform power-interchange control also among two or more transmission system can be offered. 
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* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Drawing showing the whole configuration in the 1st operation gestalt of the distributed 
power-source system of this invention. 

[Drawing 2] The block diagram showing the configuration of the control device of the distributed power 
source of drawing 1 . 

[Drawing 3] Drawing 1 or the conventional vector diagram. 

[Drawing 4] The block diagram showing the configuration of the control device of the distributed power 
source in the 2nd operation gestalt of the distributed power-source system of this invention. 
[Drawing 5] Drawing showing the whole configuration in the 3rd operation gestalt of the distributed 
power-source system of this invention. 

[Drawin g 6] The block diagram showing the configuration of the control device of the distributed power 

source of drawing 5 . 

[Drawing 7] Drawing showing the whole configuration in the 4th operation gestalt of the distributed 
power-source system of this invention. 

[Drawing 8] Drawing showing the whole configuration in the 5th operation gestaU of the distributed 
power-source system of this invention. 

[Drawing 9] Drawing showing the whole configuration in the 6th operation gestalt of the distributed 
power-source system of this invention. 

[Drawing 10] Drawing showing the whole configuration in the 7th operation gestalt of the distributed 
power-source system of this invention. 

[Drawing 11] Drawing showing the whole configuration in the 8th operation gestalt of the distributed 
power-source system of this invention. 

[Drawing 12] Drawing showing the whole configuration in the 9th operation gestalt of the distributed 
power-source system of this invention. 

[Drawing 13] Drawing showmg the whole configuration in the 10th operation gestalt of the distributed 
power-source system of this invention. 

[Drawing 14] Drawing showing the whole configuration in the 1 1th operation gestalt of the distributed 
power-source system of this invention. 

[Drawing 15] Drawing showing the whole configuration in the 12th operation gestalt of the distributed 
power-source system of this invention. 

[Drawing 16] Drawing showing the whole configuration in the 13th operation gestalt of the distributed 
power-source system of this invention. 

[Drawing 17] Drawing showing the whole configuration in the 14th operation gestalt of the distributed 
power-source system of this invention. 

[Drawing 18] Drawing showing the whole configuration in the 15th operation gestaU of the distributed 
power-source system of this invention. 

[Drawing 19] Drawing for explaining the conventional cogeneration system. 

[Drawing 20] Drawing for explaining the conventional fiiel cell generation-of-electrical-energy system. 
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[Drawing 21] Drawing for^|flaining the conventional solar energy power generation system (stand- 
alone system). 

[Drawing 22] Drawing for explaining the conventional solar energy power generation system (system- 
interconnection system). 

[Drawing 23] Drawing for explaining the conventional wind power system (stand-alone system). 
[Drawing 24] Drawing for explaining the conventional wind power system (system-interconnection 

system). 

[Drawing 25] Drawing for explaining the conventional generating-electricity-from-waste-materials 
system. 

[Description of Notations] 

1 ~ Source power supply 

2 - Transmission line 

3 — Breaker 

4 - Load 

5 ~ Breaker 

6 — Transformer of a distribution substation 

7 ~ Transmission system breaker 

8 - Distribution line 

08 — Common distribution line 

9 -- Breaker 
10- Load 

1 1 - Power-distribution-system breaker 

12 ~ Link reactor 

13 ~ Transformer for converters 

14 ~ A system-interconnection converter or generator 

15 - DC power supply, or intemal combustion and an extemal combustion engine 

16 - Control unit of a distributed power source 

17 - Electrical-potential-difference detector 

18 — Current detector 

19 - Electrical-potential-difference detector 

20 — Current detector 

21 — Current control unit 

22 ~ Output voltage command generator 

23 - Control signal generator 

24 — Transmission system breaker control unit 

25 Power-Distribution-System Breaker Control Unit 

26 — Breaker 

27 ~ Reactive power compensator 

28 — Series compensation equipment 

28A - Series compensation equipment between networks 

29 - Reactor 

29 — Reactor between networks 

30 ~ Altemating current switch 
32 ~ Active filter 

41 - Armature- voltage control equipment 

42 - Current control unit 

43 ~ Output voltage command generator 

44 — Control signal generator 

45 ~ Transmission system breaker control unit 

46 — Power-distribution-system breaker control unit 

47 ~ Breaker 
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71 



Phase control equipmi 



72 - Output voltage command generator 

73 - Control signal generator 

74 - Transmission system breaker control unit 

75 - Power-distribution-system breaker control unit 



[Translation done.] 
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[Claim(s)] 

[Claun 1] The power from a source power supply The transmission line, the transformer of a distribution 
substation, a transmission system breaker, The alternating current power of the distributed power source 
acquired from the generator which generates alternating current power based on the rotational energy 
from the system-interconnection converter, or the internal combustion and the external combustion 
engine which supplies the load connected to this distribution line through the distribution line, and 
changes the direct current power from DC power supply into alternating current power A link reactor, 
Constitute so that said distribution line may be supplied through a power-distribution-system breaker, 
and the network electrical-potential-difference detection value from a network detector and network 
current detection value which were prepared in the upstream of said link reactor are inputted. In the 
distributed power-source system equipped with the control unit which controls said distributed power 
source said control unit The distributed power-source system characterized by supplying power to said 
distributed power source while compensating reactive power in order to input an output active current 
command and an output reactive current command and to keep constant the electrical potential 
difference of said distribution line, while inputting said network electrical-potential-difference detection 
value and a network current detection value. 

[Claim 2] Said control unit A current control xmit, an output voltage command generator, and a control 
signal generator, It is what outputs an electrical-potential-difference command to which it becomes from 
a power-distribution-system breaker control unit and a transmission system breaker control unit, and 
said current control unit inputs said output active current command, said output reactive current 
command, a network electrical-potential-difference detection value, and a network current detection 
value into, and reactive power becomes zero. It is what said output voltage command generator inputs 
said electrical-potential-difference command, and generates the output voltage command which said 
system-interconnection converter or generator can generate. Said control signal generator inputs the 
output voltage command from said output voltage command generator, and generates an output-control 
signal. It is the thing which gives this output-control signal to said system-interconnection converter or 
generator and to carry out. Said transmission system breaker control unit inputs the network electrical- 
potential-difference detection value detected by said detector, and said network current detection value. 
It is what outputs a control signal to said transmission system breaker in order to prevent the individual 
operation of said distributed power source, when the value is smaller than an assignment value. Said 
power-distribution-system breaker control unit is a distributed power-source system according to claim 1 
which is what outputs a control signal to said power-distribution-system breaker in order to input the 
output voltage of said distributed power source, and the output current of said distributed power source, 
and to prevent an overvoltage and an overcurrent, when the value is larger than an assignment value. 
[Claim 3] The power from a source power supply The transmission line, the transformer of a distribution 
substation, a transmission system breaker. The alternating current power of the distributed power source 
acquired from the generator which generates alternating current power based on the rotational energy 
from the system-interconnection converter, or the intemal combustion and the extemal combustion 
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engine which supplies the IwPeonnected to this distribution line througWie distribution line, and 
changes the direct current power from DC power supply into alternating current power A link reactor. 
Constitute so that said distribution line may be supplied through a power-distribution-system breaker, 
and the network electrical-potential-difference detection value from a network detector and network 
current detection value which were prepared m the upstream of said link reactor are inputted. In the 
distributed power-source system equipped with the control unit which controls said distributed power 
source said control unit The distributed power-source system characterized by supplying power to said 
distributed power source while compensating reactive power in order to input an output voltage 
command and to keep constant the electrical potential difference of said distribution line, while inputting 
said network electrical-potential-difference detection value and a network current detection value. 
[Claim 4] Said control unit Armature-voltage control equipment, a current control unit, and an output 
voltage command generator, It consists of a control signal generator, a power-distribution-system 
breaker control unit, and a transmission system breaker control unit. Said armature-voltage control 
equipment inputs said output voltage command and said network electrical-potential-difference 
detection value. It is what outputs a current command to which reactive power becomes zero, and said 
current control unit inputs the current command from said armature-voltage control equipment, and said 
network current detection value, and outputs an electrical-potential-difference command. It is what said 
output voltage command generator inputs the electrical-potential-difference command from said 
armature- voltage control equipment, and generates the output voltage command which said system- 
interconnection converter or a generator can generate. It is what said control signal generator inputs the 
output voltage command from said output voltage command generator, and generates an output-control 
signal. Said transmission system breaker control unit inputs the network electrical-potential-difference 
detection value detected by said detector, and said network current detection value. It is what outputs 
said transmission system breaker control signal in order to prevent the individual operation of said 
distributed power source, when the value is smaller than an assignment value. Said power-distribution- 
system breaker control unit is a distributed power-source system according to claim 3 which is what 
outputs a power-distribution-system breaker control signal in order to input said distribution voltage and 
said power distribution current, and to prevent an overvoltage and an overcurrent, when the value is 
larger than an assignment value. 

[Claim 5] The power from a source power supply The transmission line, the transformer of a distribution 
substation, a transmission system breaker, The alternating current power of the distributed power source 
acquired from the generator which generates altemating current power based on the rotational energy 
from the system-interconnection converter, or the intemal combustion and the extemal combustion 
engine which supplies the load connected to this distribution line through the distribution line, and 
changes the direct current power from DC power supply into altemating current power A link reactor. 
The reactive power compensator which constituted so that said distribution line might be supplied 
through a power-distribution-system breaker, and was connected to said system-interconnection 
converter or generator. In the distributed power-source system equipped with the control unit which 
inputs the network electrical-potential-difference detection value from a network detector and network 
current detection value which were prepared in the upstream of said link reactor, and controls said 
distributed power source Said control unit is a distributed power-source system characterized by keeping 
constant the electrical potential difference of said distribution line, controlling the phase to the electrical 
potential difference of said distribution line. 

[Claim 6] Said control unit Phase control equipment, an output voltage generator, and a control signal 
generator. It is what it consists of a power-distribution-system breaker control unit and a transmission 
system breaker control unit, and said phase control equipment inputs the network electrical-potential- 
difference detection value of the phase angle command of the output voltage of said source power 
supply, and said source power supply, and outputs an electrical-potential-difference command. It is what 
said output voltage generator inputs said electrical-potential-difference command, and generates an 
output voltage command. Said control signal generator is what generates the control signal 
corresponding to said output voltage command. Said transmission system breaker control unit inputs 
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said network electrical-potlKl-difference detection value and said network current detection value. It 
is what outputs a control signal to said transmission system breaker in order to prevent the individual 
operation of said distributed power source, when the value is smaller than an assignment value. Said 
power-distribution-system breaker control unit is a distributed power-source system according to claim 5 
which is what outputs a control signal to a power-distribution-system breaker in order to input said 
distribution voltage and said power distribution ciurent, and to prevent an overvoltage and an 
overcurrent, when the value is larger than an assignment value. 

[Claim 7] The power from a source power supply The transmission line, the transformer of a distribution 
substation, a transmission system breaker. Two or more loads connected to this distribution line through 
the distribution line are supplied. The altemating current power of two or more distributed power 
sources acquired from two or more generators which generate altemating current power based on the 
rotational energy from two or more system-interconnection converter, or two or more intemal 
combustion and external combustion engines which changes the direct current power from two or more 
DC power supplies into altemating current power It constitutes so that said distribution line may be 
supplied through two or more link reactors and two or more power-distribution-system breakers. In the 
distributed power-source system equipped with two or more control units which input the network 
electrical-potential-difference detection value from two or more network detectors and network current 
detection value which were prepared in the upstream of each of said link reactor, and control said two or 
more distributed power sources While said each control unit inputs said network electrical-potential- 
difference detection value and a network current detection value The distributed power-source system 
characterized by supplying power to said distributed power source while compensating reactive power 
in order to input an output active current command and an output reactive current command and to keep 
constant the electrical potential difference of said distribution line. 

[Claim 8] The power from a source power supply The transmission line, the transformer of a distribution 
substation, a transmission system breaker, The altemating current power of the distributed power source 
acquired from the generator which generates altemating current power based on the rotational energy 
from the system-interconnection converter, or the intemal combustion and the external combustion 
engine which suppUes the load connected to this distribution line through the distribution line, and 
changes the direct current power from DC power supply into altemating current power A link reactor, 
Constitute so that said distribution line may be supplied through a power-distribution-system breaker, 
and the network electrical-potential-difference detection value from a network detector and network 
current detection value which were prepared in the upstream of said link reactor are inputted. In the 
distributed power-source system equipped with the control unit which controls said distributed power 
source, the series circuit of series compensation equipment is connected with a reactor between said 
transmission system breakers and said distribution lines. Said control imit Inputting an output active 
current command and an output reactive current command, and controlling the electrical potential 
difference of said distribution line uniformly, while inputting said network electrical-potential-difference 
detection value and a network current detection value The distributed power-source system 
characterized by performing an electric power supply from said distribution line to said transmission hne 
by impressing an electrical potential difference to said transmission line by said series compensation 
equipment, and applying an electrical potential difference to said reactor. 

[Claim 9] The power from a source power supply The transmission line, the transformer of a distribution 
substation, a transmission system breaker, The altemating current power of the distributed power source 
acquired from two or more generators which generate altemating current power based on the rotational 
energy from two or more system-interconnection converter, or two or more intemal combustion and 
extemal combustion engines which supplies two or more loads connected to this distribution line 
through the distribution line, and changes the direct current power from two or more DC power supplies 
into altemating current power It constitutes so that said distribution line may be supplied through a link 
reactor and a power-distribution-system breaker, respectively. In the distributed power-source system 
equipped with two or more control units which input the network electrical-potential-difference 
detection value from a network detector and network current detection value which were prepared in the 
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upstream of each of said liwPSactor, and control said two or more dismmited power sources The series 
circuit of series compensation equipment is connected with a reactor between said transmission system 
breakers and said distribution lines. Said each control unit Inputting an output active current command 
and an output reactive current command, and controlling the electrical potential difference of said 
distribution line uniformly, while inputting said network electrical-potential-difference detection value 
and a network current detection value The distributed power-source system characterized by performing 
an electric power supply from said distribution line to said transmission line by impressing an electrical 
potential difference to said transmission line by said series compensation equipment, and applying an 
electrical potential difference to said reactor. 

[Claim 10] The power from a source power supply The transmission line, the transformer of a 
distribution substation, a transmission system breaker. The alternating current power of the distributed 
power source acquired from two or more generators which generate alternating current power based on 
the rotational energy from two or more system-interconnection converter, or two or more internal 
combustion and external combustion engines which supplies two or more loads connected to this 
distribution line through the distribution line, and changes the direct current power from two or more 
DC power supplies into alternating current power It constitutes so that said distribution line may be 
supplied through a link reactor and a power-distribution-system breaker, respectively. In the distributed 
power-source system equipped with two or more control units which input the network electrical- 
potential-difference detection value from a network detector and network current detection value which 
were prepared in the upstream of each of said link reactor, and control said two or more distributed 
power sources The series circuit of series compensation equipment is connected with a reactor between 
said transmission system breakers and said distribution lines. Said each control unit While inputting said 
network electrical-potential-difference detection value and a network current detection value, an output 
active current command and an output reactive current command are inputted. It is the distributed 
power-source system characterized by for one set only of said distributed power source performing 
armature- voltage control with said control unit, and performing an electric power supply from said 
distribution line to said transmission line while a distributed power source besides the remainder 
performs current control with a control unit besides the above and controls the electrical potential 
difference of said distribution line uniformly. 

[Claim 11] The power from a source power supply The transmission line, the transformer of a 
distribution substation, a transmission system breaker. The alternating current power of the distributed 
power source acquired from two or more generators which generate alternating current power based on 
the rotational energy from two or more system-interconnection converter, or two or more internal 
combustion and external combustion engines which supplies two or more loads connected to this 
distribution line through die distribution line, and changes the direct current power from two or more 
DC power supplies into altemating current power It constitutes so that said distribution line may be 
supplied through a link reactor and a power-distribution-system breaker, respectively. In the distributed 
power-source system equipped with two or more control units which input the network electrical- 
potential-difference detection value from a network detector and network current detection value which 
were prepared in the upstream of each of said link reactor, and control said two or more distributed 
power sources The series circuit of series compensation equipment is connected with a reactor between 
said transmission system breakers and said distribution lines. Said each control unit While inputting said 
network electrical-potential-difference detection value and a network current detection value, an output 
active current command and an output reactive current command are inputted. It is the distributed 
power-source system characterized by for one set only of said distributed power source performing 
current control with said control unit, and performing an electric power supply from said distribution 
line to said transmission line while a distributed power source besides the remainder performs armature- 
voltage control with a control imit besides the above and controls the electrical potential difference of 
said distribution line uniformly. 

[Claim 12] Between the 1st transmission line connected to the 1st source power supply, and the 2nd 
transmission line connected to the 2nd source power supply While connecting the series circuit of the 
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series compensation equip: 




•etween networks with the reactor bei 




networks, connecting the 



distribution line to said each transmission line through the transformer of a distribution substation, 
respectively and connecting two or more loads to this each distribution line The series circuit which 
consists of a reactor and series compensation equipment through a transmission system breaker between 
this each load and said each distribution line is connected, respectively. The alternating current power of 
the distributed power source acquired from the generator which generates alternating current power 
based on the rotational energy from the system-interconnection converter, or the intemal combustion 
and the external combustion engine which is formed corresponding to the load connected to this each 
distribution line, and changes the direct current power from DC power supply into aUemating current 
power, respectively A link reactor, Constitute so that said each distribution line may be suppUed through 
a power-distribution-system breaker, and the network electrical-potential-difference detection value 
from a network detector and network current detection value which were prepared in the upstream of 
said link reactor are inputted. The distributed power-source system characterized by having the control 
unit which controls said distributed power source, and performing power interchange between said 1st 
and 2nd transmission lines. 

[Claim 13] The distributed power-source system according to claim 12 characterized by connecting an 
alternating current switch to a serial in the series circuit of the reactor between said networks connected 
between said 1st and 2nd transmission lines, and said series compensation equipment between networks. 

[Claim 14] The distributed power- source system according to claim 12 characterized by connecting a 
breaker in the series circuit of the reactor between said networks connected between said 1st and 2nd 
transmission lines, and said series compensation equipment between networks at juxtaposition. 
[Claim 15] The distributed power-source system according to claim 12 characterized by connecting an 
altemating current switch to a serial at these while connecting a breaker to juxtaposition in the series 
circuit of the reactor between said networks connected between said 1st and 2nd transmission hues, and 
said series compensation equipment between networks. 

[Claim 16] Between the 1st transmission line connected to the 1st source power supply, and the 2nd 
transmission line connected to the 2nd source power supply While connecting the series circuit of the 
series compensation equipment between networks with the reactor between networks, connecting the 
distribution line to said each transmission line through the transformer of a distribution substation, 
respectively and connecting two or more loads to this each distribution line The series circuit which 
consists of a reactor and series compensation equipment through a transmission system breaker between 
this each load and said each distribution line is connected, respectively. The altemating current power of 
the distributed power source acquired from the generator which generates altemating current power 
based on the rotational energy from the system-interconnection converter, or the intemal combustion 
and the extemal combustion engine which is formed corresponding to the load connected to this each 
distribution line, and changes the direct current power from DC power supply into altemating current 
power, respectively A link reactor, Constitute so that said each distribution line may be supplied through 
a power-distribution-system breaker, and the network electrical-potential-difference detection value 
from a network detector and network current detection value which were prepared in the upstream of 
said link reactor are inputted. The distributed power-source system characterized by having the control 
imit which controls said distributed power source, and performing power interchange between said 1st 
and 2nd transmission lines. 

[Claim 17] Between the 1st transmission line connected to the 1st source power supply, and the 2nd 
transmission line connected to the 2nd source power supply While connecting the series circuit of the 
series compensation equipment between networks with tiie reactor between networks, connecting the 
distribution line to said each transmission line through the transformer of a distribution substation, 
respectively and connecting two or more loads to this each distribution line The series circuit which 
consists of a reactor and series compensation equipment through a transmission system breaker between 
this each load and said each distribution line is connected, respectively. The altemating current power of 
the distributed power source acquired from the generator which generates altemating current power 
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om the system-interconnection convenBr, or the internal combustion 
and the extemal combustion engine which is formed corresponding to the load connected to this each 
distribution line, and changes the direct current power from DC power supply mto alternating current 
power, respectively A link reactor, Constitute so that said each distribution line may be supplied through 
a power-distribution-system breaker, and the network electrical-potential-difference detection value 
from a network detector and network current detection value which were prepared in the upstream of 
said link reactor are inputted. The distributed power-source system characterized by carrying out tidal- 
current control, having the control unit which controls said distributed power source, and carrying out 
armature-voltage control of all of the distributed power source of said both networks. 
[Claim 18] Between the 1st transmission line connected to the 1st source power supply, and the 2nd 
transmission line connected to the 2nd source power supply While connecting the series circuit of the 
series compensation equipment between networks with the reactor between networks, connecting the 
distribution line to said each transmission line through the transformer of a distribution substation, 
respectively and connecting two or more loads to this each distribution line The series circuit which 
consists of a reactor and series compensation equipment through a transmission system breaker between 
this each load and said each distribution line is connected, respectively. The alternating current power of 
the distributed power source acquired from the generator which generates alternating current power 
based on the rotational energy from the system-interconnection converter, or the intemal combustion 
and the extemal combustion engine which is formed corresponding to the load connected to this each 
distribution line, and changes the direct current power from DC power supply into altemating current 
power, respectively A link reactor, Constitute so that said each distribution line may be supplied through 
a power-distribution-system breaker, and the network electrical-potential-difference detection value 
from a network detector and network current detection value which were prepared in the upstream of 
said link reactor are inputted. The distributed power-source system characterized by carrying out tidal- 
current control, having the control unit which controls said distributed power source, and carrying out 
phase control of all of the distributed power source of said both networks. 
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[Drawing 19] 




[Drawing 20] 
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[Drawing 21] 
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[Drawing 23] 
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[Drawing 22] 
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[Drawing 24] 
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[Translation done.] 
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